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Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. . 
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Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 
Certain defects in the international application 
Certain observations on the international application 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP00/05754 



I. Basis of the report 



1. With regard to the elements of the international application:* 
[ | the international application as originally filed 

the description: 

pages 1-38 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



the claims: 

pages 

pages 

pages 

pages 



1-21 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



22-24 



_ , filed with the letter of 



05 April 2001 (05.04.2001) 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



filed with the letter of 



[Q the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

. , filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language __ which is: 

[~| the language of a translation furnished for the purposes of international search (under Rule 23 . 1 (b)). 
if | the language of publication of the international application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 



3. 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 

1 1 the description, pages 

I 1 the claims, Nos. 

I 1 the drawings, sheets/fig 



□ This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70:2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 

and 70. 17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 



Form PCT/IPEA/409 (Box I) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
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III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 



1 The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be 
industrially applicable have not been examined in respect of: 

| | the entire international application. 

claims Nos. , _22 - 

because: 



the said international application, or the said claims Nos. 



23 



the said international auun^aLiuii, ui ui^ ou»u * »■ — - ,, — ; — : — — : / , 

relate to the following subject matter which does not require an international prehminary exam.nat.on (specify): 

See supplemental sheet for continuation of Box III. 1. 



□ 



the description, claims or drawings (indicate particular elements below) or said claims Nos. 
are so unclear that no meaningful opinion could be formed (specify): 



□ the claims, or said claims Nos. . _ 
by the description that no meaningful opinion could be formed. 

no international search report has been established for said claims Nos. . 



are so inadequately supported 



_23_ 



| 2. A meaningful international preliminary examination cannot be carried out due to the failure of the ^nucleotide and/or amino acid 
sequence listing to comply with the standard provided for in Annex C of the Administrative Instructions. 



| | the written form has not been furnished or does not comply with the standard. 

[ | the computer readable form has not been furnished or does not comply with the standard. 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 
Continuation of: III. 1 . 



Claim 23 includes a method for treatment of the 
human body by therapy. 
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V. 


Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 


1 

I . 


Statement 










Novelty (N) 


Claims 1 


-6, 15, 16, 


18-22. 24 YES 






Claims 


7-14, 


17 NO 




Inventive step (IS) 


Claims 1 ' 


-6, 15, 16, 


18-22, 24 yes 






Claims 


7-14, 


17 NO 




Industrial applicability (IA) Claims 


1-22, 


2 4 YES 






Claims 




NO 


2. 


Citations and explanations 








The followin 


g documents are cited in the international 




search report. 








Document 1 : 


US, 5480887, A 


* 






Document 2 : 


US, 5780640, A 








Document 3 : 


GB, 2113687, A 








Document 4 • 


Chem. Pharm. Bull., 
2292-2299 


1911, Vol. 


2 5, No. 9, pp. 




Document 5: 


Synlett., Aug. 1999 


, No. 8, pp 


. 1203-1206 




Document 6: 


Organometallics, Mar. 1999, Vol. 18, No. 7, 






pp. 1281-1286 








Document 7 : 


Chemical Abstracts, 
No. 171384 


1992, Vol. 


117, abstract 




Document 8 : 


Chemical Abstracts, 
No. 122162 


1991, Vol. 


114, abstract 




Document 9 : 


Chemical Abstracts , 
No. 150582 


1988, Vol. 


108, abstract 




Document 10: 


Chemical Abstracts, 
No. 6436 


1986, Vo., 


105, abstract 




Document 11: 


Chemical Abstracts , 
No. 21944 


1985, Vol. 


103, abstract 




Document 12: 


Chemical Abstracts, 
No. 211021 


1984^ -Vol. 


101, abstract 




Document 13: 


Chemical Abstracts, 
No. 85565 


1984, Vol. 


100, abstract 
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Document 14: Chemical Abstracts, 1979, Vol. 90, abstract 
No. 72026 

Documents 2 and 4-14 disclose compounds represented 

by the general formula for the compounds described in 

Claims 7-14. Document 3 discloses compounds represented by 

the general formula for the compounds described in Claims 

7, 10, 12 and 13 as pharmaceutically active ingredients. 

Therefore, the compounds described in Claims 7-14 and the 

pharmaceutical compositions described in Claim 17, which 

- f 4 Kw artiw i nnredient thereof, are 

are spe^xj-i-cu uiij-j '-'j >-" c a — ■ — • — — -a — 

not novel and do not involve an inventive step as 
stipulated in PCT Article 33 (2) and (3) . 

On the other hand, none of the documents cited in 
the international search report indicates that compounds 
represented by the general formula presented in Claim 1 
have an integrase inhibiting action or an antiviral 
action, and do not disclose the compounds claimed in Claim 
15; and it would not be obvious to a person skilled in the 
art from these documents that the aforementioned compounds 
have an integrase inhibiting action or an antiviral 
action. Therefore the integrase inhibitors claimed in 
Claims 1-6, the compounds claimed in Claim 15, the library 
claimed in Claim 16, the antiviral agents, anti-AIDS drugs 
and integrase inhibitors claimed in Claims 18-22, and the 
use of compounds for producing integrase inhibitors 
claimed in Claim 24 are novel and involve an inventive 
step as stipulated in PCT Article 33 (2) and (3). 
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VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

A major portion of the structure in the general 
formula of the compounds described in Claim 7 comprises 
changeable groups, and they do not have a common novel and 
significant basic structure. Therefore, from the phrasing 
of Claim 7 it is impossible to get a clear grasp of the 
general inventive concept of the compounds claimed. The 
same also applies to Claims 8 and 10-13. 
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INTERNATI 



SEARCH REPORT 



onal application No. 
PCT/JP00/05754 



A. CLASSIFICATION OF SUBJECT MATTER „ M ln , A ,-,, n(i 239/26 52. 241/12, 18.285/12,215/14, 

1 Acco^g international Patent Classification (IPC) or to both national 

IB. FIELDS SEARCHED 



Jm/5!-22: 405/00-12; 409/00-06, 413/00-06, A61K31/00-519 



i Documentation searched other ton minimum d ocumentation to the extent that such documents are included in the fields searcnec 



Electronic data base consulted during the int ernational search (name of data base and, where practicable, search terms usee, 
REGISTRY ( STN) , CAPLUS ( STN) 



) 



C . DOCUMENTS CONSIDERED TO BE RELEVAN T 



Category* 



X 



Citation of document, with indication, where appropriate, of die relevant passages 



US, 5480887, A (ELI LILLY AND COMPANY), 
02* January, 1996 (02.01.96), 

S^JP, ^-509155, A & WO, 95/02962, Al 
& EP, 744948, A 

US, 5780640, A (HOECHST AKTIENGESELLSCHAFT) , 

14'july, 1998 (14.07.98), 

EXAMPLES 5,6 «, 

& JP, 6-165687, A & EP, 581250, Al 

GB, 2113687, A (SCHERING AG) , 
10 August, 1983 (10.08.83), 

especially, claims and description, page 4, Example 14 
& JP, 58-174394, A & EP, 85321, A 
& US, 4473560, A 

HIRAI, K. :SUGIMOTO, H. 

Synthsis of 2-Disubstituted-amino-4-arylthiazol-5-yl- 

alikanoic Acids ,000 9700 

Chem.Pharm.Bull., Vol.25, No. 9, 1977. pp. 2292-2299 

compound 8 



g| Further documents are listed in the continuation of Box C. □ See patent family annex. 



Relevant to claim No. 



1-20,22 



7-16 



7-17 



7-16 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

I considered to be of particular relevance 

W E" earlier document but published on or after the international filing 

«L B o^cument which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other 
1 special reason (as specified) 
-O* document referring to an oral disclosure, use, exhibition or other 



means , 
«p» document published prior to the international filing date but later 

than t he priority date claimed 
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w > h y 2-f > b- y ;k s-w > h y ^ > * « ^ * ,; ;w 
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= 2.7x 7 y^) *fctt7xy W = * 1.7x^7 
= 2-7x^ 7 yz;K 3-:7*y^7$;-;K 4-7x;f 7 yz^) 

*ff*LM. H#KH3«, 2H.rh7 7-; W ;K 1H-[1,2,4] h y r V-;U-3- 
try y>-2-f u^„ 

Mj7>;iJ;l/ > ^h7V*u;K ***vry^ ^vwj;k f 7 »;«j^ 



l-^y-^K 2-*7*-/K 1-T>M;;K 2-T>hU/U N 9-T>h 
<J/K l-7xt> h iJ; K 2- 7 x±> h .J; K 8-7«*>hy/i, % 4 -7^>h 

(l-^^K 2-1-7 3^1/) T-fe^o 
■*U 0!*tf x MM^-L^, 7oti/7 v rh7^v 
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x*/k n-rnK/K <v^oc;k n-^^-;w - — 

10 sec-***. tert-^K n-*>*/K tert-< 
>?-,K n-^***. -fV^f^ n-^r^/K n-;**^^* 5 ^ *>n*o 

^M>f/K tert-^>^K -fV^*f 

15 ;i/^F) 

R 4 , R 5 , R 7 > R 8 n R'*iVR ^©M + OT^^^fc bTtt* ft*ft 
1- 7d ^x;K 2-ro^x,K l-^x;K 2-7':r^K 3-^x,K 1,3-7* 

rr**=/wj ±13 r7***j c i«fctt*fta±<DH«tt**# 
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«, ^n7DK*, ^D7f;K ^D^>fA, *>*D^>,k 



O 



15 



20 



25 



'^l^D^K fDD^; K ^DD^fJK 2,2,2- 

r #»»m^yD«aij t« N ***** mmm*. zrzummm*z>j>& 

*S5S»&«i*U 2.KDiJ=^ 3-t?P»;-,K 
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d1J „;k 3.tou^;K i-^vo^k 2-fS*V 

U^K M^V'J^ 2 -^^ ;,jy ^ ^ 

^ ;iJ ,,;K 1-K5*U=>K 8.«^J^ 

t^U^K l.^5f=^ 2-***U^K 

r^D7;v^j, r^ D7 ^J< r^f^fo^aSj 

.nn (Fs CK Br. I) . /M^MbT*** cf„ ch.cf,, 

CH.CC1,*) , ^ D *** tert-^V 
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3 



«) , 7>\,**i,* )] ,X- )X , M h*****-^ *r = 

;k tert-rr**^* = />,*K - rD , ^ h d V, M^tmt^^ 

, 7^% («*« % N 7 7**A («ittt % ^ 

>5>**) % J/7A ^V>>7A ^VWh, JVT*i,7 

AD** ? *, ** Vo> ^;^ rK ^*„,*, K 

® ws ^ t( ^ > 7K* 

r***, r**w **) % 77 ^^ ^ 

K D * is X' & Z> o 
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a ._ z .-z ! -z j -R"e**ft*as tL '" tl *- tixa. a:-R' - * ; 

-CH.-H'. a:-CH = CH-R'- S:-CH (OH) -R'. *:-8 
-R.,a:-SO-R',a:-SO ! -R'^:-S0 2 NH-R'.a:- 
5 HH8O.-B'.*:-O-B',*:-HH-B«.*:-MH0O-B^*: 
-CONH-R'. *:-C (=0) -O-R', *:-0-C ( = 0) -R'- 
SC-CO-R', *i-C,H.-»'. *:-CH-CH-CH,-H', *: 
-CH (OH) -CH.-R', *:-S-CH,-R'. *:-SO-CH 2 -E 
.. S: -S03-CH 2 -R'-a : -SO 2 NH-CH ! -R',a-. -NHS 

,0 0 2 -CH 2 -R', *:-0-CH,-R'. * : - N H - 0 H , - B ' - *:- 
NHCO-CH J -B',a:-CONH-CH ! -B'-*:-C(=0)-0 

-CH.-R', *:-0-C ( = 0) -CH.-H'. S : - C O - C H 2 - R ' . 
S: -OH = CH-CH=CH-R'- it:-CH = OH-CH (OH) -B-. 
S .-0H=CH-S-R'-S-.-CH = CH-SO-R'.a:-CH = CH 

-SO.-B". *:-CH-CH-80.HH-H'. * : - C H - C H - N H 
S0 2 -R'-a:-OH=CH-0-R'. 5 6:-CH = OH-NH-R..a: 
_CH = CH-NHCO-R', a:-CH = CH-00NH-E'. «:-CH 

= CH -C ( = 0) -0-E>. S :-CH = CH-0-C (=0) - R ' - A : 
-CH = CH-CO-R'.*:-CH J -CH=CH-R'-*:-CH ! -0 

H (OH) -E'.lt:-CH,-8-l'. * : - C H , - 8 O - R ' - *!-C 



15 



20 



Ha-SOa-R 1 . A: -CH 2 



S0 2 NH-R'> 5t : -CH 2 -NHSO 



2 



-R-, *:-CH,-0-E', a:-CH 2 -NH-R', *:-OH,-NH 
CO-R'- a:-CH 2 -CONH-R', S:-CH 2 -C (=0) -O-RK 
S:-CH 2 -0-C (-0)-B'.*:-OH.-C0-H',*:-OH(0 
25 H) -CH=CH-R'-*:-S-CH = CH-R'-S:-SO-CH = CH 
-R. *.-80,-CH-CH-B«.*:-S0.MH-CH-CH-R'. 
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*:-NHS0 2 -CH = CH-Ri, * : - 0 _ c H = C H - R « % * : - N H 
-CH = CH-RV S:-NHCO-CH = CH-R.^ : -cONH-CH 
= CH-Ri, ar-C (=0) -0-CH = CH-H',i:-o-c ( = 0) 
-CH=CH- R1> a:-CO-CH = CH-Ri, sC.-cH.-Ri, 
-CH 2 -CH = CH-CH 2 -R., S: - CH 2 -CH (OH) — C H 2 — R 1 N 
^:-CH 2 -S-CH 2 -Rx s a:-CH l -SO-CH l -R., sC: .cH 
2 -S0 2 -CH 2 -Ri, a:-CH I -SO l NH-CH l -H>,i:-CH l 
-NHSO.-CH.-Ri, *: - CH.-O-CH.-Ri, *:- C H 2 -N 

H-CH 2 -R'^ : -ch 2 - N hco-CH 2 -R«^ : -ch 2 -coN 
H-CH.-Ei, *:-CH 2 -C (=0) -0-CH 2 -R' N S : - CH 2 - 
O-C (=0) -CH 2 -R. , : -ch 2 -co-CH 2 -R. , : . M 
4-CH=CH-Ri, -CH 2 -CH = CH-CH=CH-R 1 ^ : -CH J 
-CH (OH) -CH = CH-Ri, * : - c H 2 - S - C H = C H - R i , * : 

-CH 2 -SO-CH = CH-RU:-ch 2 -S0 2 -CH = CH-RU: 

-CH 2 -S0 2 NH-CH = CH-R.^ : -CH 2 -NHS0 2 -CH = CH 
-RK*: -CH,-0-CH = CH-Hi, ^ -CH 2 -NH-CH = CH 
-R>. -CH 2 -NHCO-CH = CH-R i , S : - C H 2 - C O N H - 
CH = CH-Ri, S:-CH 2 -C ( = 0) -0-CH=CH-R', * : - c 
H 2 -0-C (=0) -CH = CH-R>, S:-CH 2 -CO-CH = CH-R 
-CH = CH-C 2 H 4 >R.^ : " C H = C H - C H = C H - C H 2 
-R'. *: -CH = CH-CH (OH) - C H 2 - R . H * . - c H = C H - S 

-CH 2 -Ri^:-ch = CH-SO-CH 2 -R.^ : - CH= ch-S 
O.-CH.-Ri, sCr-CHrCH-SO.NH-CH.-Ri, 5C:-CH = 

CH-NHS0 2 -CH 2 -R 1 ^;_CH = CH-0-CH 2 -R 1 ^ : - C 
H = CH-NH-CH 2 -RX^ : _ CH = CH _ NHCO _ CH2 _ Ri ^ 

-CH=CH-CONH-CH 2 -Ri, S : -CH=CH-C (=0) -Q-C 
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H 2 -Ri ^ : -CH = CH-0-C (=0) -CH 2 -R'M* = "CH 
= CH-CO-CH 2 -R 1 (55*. R»tt«il*nT^T**V^^*^ 

S: -zi-z 2 -z 3 -R' (a*. z 1 , z 2 . Z^iWR^iaSBkH** 
©z ®z t;^u >. -so, 

# ,©Z-*T/U*l/>*fctt-0-^**»^®Z'* S **** fc, * T;, '* l/ 

k >t*i^^7*^ Msnt^tu^ff^^ ^^^^ 
$ 7c t* * n e> & * ° 

^._ z i_ Z 2_ Z 3_ R i + % Z i N Z 2 N Z 3 n j5j:tFR l ttttBfcH* 
x = *, 3.7MH7^;K 4.7W07x^K ^ DD?i ^ 3 "* ° 
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MJ7^D^; b7l - ;K 44'J7WD^*7, = * N 4 .tFD^>7 
« = 4-^ h*^;^ 4.7D t 7xz; K 4.tf7x,; K *>i>/K 2- 
^*d^>*,k S-^a-n^j,^ 4.^;^d^>^; K MDD ,^ 
5 ,K 0.* DD ^^ ^DD,>^ 2.4.^/1,*^ >3,/K 2,6-* 7 * 

D^>*; K 4-^,^>^ k 34-J7Wd^^>^ 44'J7W 
4.tKD*M>^ 4.^*^^ 4-:/D^> 
4-7*=^>i;^ 2-^,^^ 2.(2.7WD7, = *,x^, 
10 2 .(8.7WD7.=*)x^ K4.7WD7. = *)xH, 2-(2-* O D ^ 
= WDD7x=* m WDD7.= WA , 2-(2,4- 

tD7ir;l,)X ^ Wi»7WD7x = *,x^ 2.(4-^^7 « = 

*=*)x^2K4.tl.D*^. = *)x^ S . ( 4.^^ 7l = w ^ 
2-(4.7Df 7 x = ^x f ; K 2.(4. t 7x..J^ = 

20 D^>4f >*A,* = * % 2,6.^^^^^^^ 8.4-* 7/1,* 



15 



25 



D ^ > 

4.7 WD7 , =m , 2-*DD7x=^*, WDD 7s=W , 4 -* 
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2,5-j;7WD7xaft M-^;^D7i-;Kt> ^f^?!-^ 

* % 3.h'j7^*n^W* = ^ 4-HJ7^D^^7x-^ 

5 4 .|£7xiU^f*, 7x^i/, 2-7WD7xM^ 3- 7 * * D 7 * 7 * 
S/ N 4-7;^D7x^i', 2.^D7x;+^ 3 - 7 D D 7 * 7 , 4-7D 
07l ;^, 2,4^7WD7x^>X 2,6-* 7 * * D 7 * 7 * 2,5-^7 
WD7 xM^ 8,4.';7**D7x;*'A 4-* » 7 * 7 * . 3- MJ 7 
;V^-D^^;i/7^7^^, 4-h'J7KD^^x^A 4-tFD*5/7* 

10 7*'>. 4-^*^7^*A 4-7Dt7x^A 4 - 7 * ^» 7 * 7 * Sa 

^W-ok 2-7;^d^>^;^;k 3-7;i/^d-c>\/^;v, 4 -7;v^n^>vr 
2-7Dn^>yV;K 3-^d^>^;k ^dda>^*, 2,4-^7 

^D'OV^'/Ia 2,6-^7;i/#D^>^;K 2,5^7^^>y^K 3,4- 

j;7;i,*d^>V>OV> ^f^>^^ 84'; 7»*o^^>^;k 

15 4-h 'j7;^D^Mi";^> 4-t KU*^>^^ 4-^ 

>f;K 4-7*0^>V^;K 4-7x^K^;^K 2-^^-^. 8-*^ = IK 

3-7'JiMf)K (2 .^Oft7x>.MW^^ 2-K=iy/K 
3. t3 ,j;K 4-tf3»;/K (2.7^nK<jy>.MW^ (2- 7 /l/ * D K U 

s?>-5->f ;v)*?-;k (5-7;v^ntfU *>-2-w "os?***^ 2- 

20 7x^xh*A ^v7du;k ^VA>f;K 

^Y**>, -fyrn#*'A -fv^vb+A ^*d^*J/>k ^70-^>* 
*^;k ->^^^Mh^x 2-(i-7-7^;v)^^;v> 2.(2-t7f^)xf;V, 
44';7Wn^>';***A 2,4.^7;p^d^>^^*^^^ 2-^7^;v* 

7**D^>i?;K 4-7;i/*n^>*;K Wdd^v^k 3-7DP^>*;k 
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h *^ >s? ^ 4 ' 7D ^>^K 4.7xrM>^, 2-7xr;i,xf;K 
5 2.(2-7WD 7l r^)x^K 2.(8.7**D7*=*)if^ 2.(4-7;^D7 
*=;i,):t*-/K WDD7i = *)i?^ 2-(3.^D07iz W ;k 2 -(4- 

7l -^ Xf ^ 2W7^*n7x=*)xf^ 2.(8,4.J>7HD7* = 
/10**/K 2-(4-^,l,7*-,l,):r.?.,K 2 -(3- h ^ 7 Wn^;i, 7x -; V)lf 
10 7K 2.(44'J7;^D^;b7x-;V)xf;K 2.(4-t HD^>7x^)if ; K 

2- <4-* h^7x-^)xf^ 2.(4-7D^7x-A)xf;K 2.(4-K7xX -j ;p) 

3- ^DD^>^>^^-; K 4.*DD^>Hf>x** = A ,, 2,4-* 7** 

15 >-t?>X,l,*-,K 2 > 6-S77;i/^D^>-e>^;i / ^-;| /> 2 ,5-^ 7 7V* D ^ > -g > 
= 3,4-^:7 ;i,*D^>-tr>*,i,*-,i, s 4-**-;i^>-e>*,i / *-, K 
3-h y7WD^M>€>7^x^ 4-h >; 7 0 * > -K » 

4.tFD + MH>7**=^ 4-* h*S^>-t? K 4- 

20 = /K 4.7WD^^^ 7x = ^ 7 * y * ^>3>*;T*^ 2-7x 
rL/l^h*^ ^y7Dt^ fV^>*-;K *h*^ N 

' fV7D!|! *^ ^VAH^, ^>7DA^r^^ ^D^**,,!,^ 
As ^D^*Wl^h*is 2.(1.^7^^^;^ 2.(2-t7^;i,)xf-;K 4 - 
Mj7^D^Wt^ 2,4-S;7/l.*D-C>^^**^ N 2-±7^;i/^ h 

25 *^»#*W6tl* 0 

2 l^M#0!l£LTfi. 7xr; K 2-7xr;nf; K 2 - 
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? ^D^^;*s 8-7**D"<>i>JK 4-7**D^>*;K 

,K 3^DO^>^K 4-^DD^>^K 2.(2-7A*D7x = *)xf^, 2-(3- 

10 (l-*7^/l/>**-/K 2-(2-^7^;V)oi^;l'> ^b'^^U'O^**^ 2 ' 4 - 
15 fl53ft¥«*8lD»*o ttTCHtwto 
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ZtlT»X**»T$S ; Ytt-C (= R 2 ) -R3-R4 ( H . ttMf? j fe 
T** = ,l,$fcB:g&;ar nT ^- c ^^7^1,^ . RSji^^ g&£*iTO 
L < litt»$nTUT4J;U77*^, *fettR 4 *J«ttFR«ttl»jg"rs 

-s ( = 0) q - R 6_ R7 (R«j4K**^*fcttN-R' ; R 7 «-en-ena^ 

LT*#H N B&£ftT^Tfc<fcu:r;v*;K g&s ftt X ^T»>r=.)\,, 

lSfctt2SSDt) , -S ( = 0) q -R8 (R^g^tl-C^T*. J;^T;t, 

tt«»**lTUT*«fcV^9;i/*^ ; qttlfrBi:^**^^*) , -P ( = 0) 
(0R») 2 (R9{i^n^na^b•r^^Sfc(iH^$nTl^T*,J;V^7';^^;^) > 

»*U> % TJlf-Vy, -CH (OH) -s-. -so-, -so,-, 
-SO,NRi"- % -NR'°S0 2 -, -0-. -NR'O-, - NR i. C0 -, 
-CONRH-^ c(= o ) .o- x -o-c( = o)-i & U-co-;R 

&&Z*l>rUXb£^T»*-)] / £t z iZmm2tlX^X%±UT?)l,*)\, ; Ri 
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±B©fls^T«c*^ts fli^* (i', -tau. z = o) tifc^to (i , fiu 

5 X = OH)®n^$!)^ Sfcfc^fc (I") (I) tt. a: -c (Z) 

= C (X) Y<D^1^7>f >»dC*^tI^C h7>^ftO»<RC» 

:tit»©M^S)tM (i) ©iiJ:flr«4t^toiMtt« 
(I) & £tf^©t--<-t©5^Jlffitt. »fflJ*tttt***b^ #£i'b-£fe (I) 

10 t^oZ£*>&Zo **S, NMRiSi^ (CDCla. de-DMSO * ) C*V^"C*±K 

fctta nmrt-*-*©:*:Ss#i±. ±13 (i) ^©fii^aBm-r^o 

N 



20 



H 





H »N 

_ 'N HN ^ 

N \ I \ 




N 



7o K7y^tt,ft*»*fctt«««»=»»-es*»**-r**»iisfl5^«»(* 

Prodrugs, Elsevier, Amsterdam 1985 dfB® £ tlX\^ 2> o 
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mv &mm&mtz#^x v >'Wx&A,£Lwmbx^zz.tifi&e>tiTjs 

##SU^o $7c. HlVfc:j:!jgFgjec$jx*jRJSi:LT3i-fXBIHjE***D, * 
15 a; (i) XTrstsnzibtaynfit h*n + i/^t tsi^n «*«b Ko^^i 

£. K&m 2 ft * & nut ax steyu y?&M7jk$tiz 0 y D p 

7^i:Lt^C»JLU7i'W^^i:Utt, -0 (=0) -CH 3x -0 
C (=0) -C 2 H S , -OC (=0) - (tert-Bu) , -0C ( = 0) - C , 
20 s H 3 t N -OC ( = 0) - (m-COONa-Ph) % - O C (=0) - CH 2 
CH 2 COONa, -0 (C = 0) -CH (NH 2 ) CH 3 , -OC (=0) - C 
H 2 -N (CH 3 ) zmifimifktlZo 

& (i) x*2tizfc&®&7 * j stt^^ii, t$ j ZG-rzit-smtm 

25 ti^7? K»3M*©J:5&:rD H7»;^^^tiS. 7a F 5 y ? t LX&iz 
»*UVx7$ FkLTtt, -NHC( = O)-(CH 2 ) 20 CH 3 ,-NHC( = 
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o) -ch ( n h 2 ) c H 3 ^7^^ff e>n^o 

5C (i) T«»*n*fc**©M±tf ****** littint, m 

*u *AM©7**tf*«* i ******* -*v*>y 

y^o^^T^L ^^^^^ yxjry-* 
kbttt, Kfttt* 

'J>m 7^^vtifi^*« 
s ^^^^ - >m***>m*7> 
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5 m (AM) tLX, 7^>, ^*7*>, tD-; K ^ S**/-^ 

fh7>;-;K a-***/-/!/, -rv***vr-/K ^vt-;k 
J>>, **/ti/-*, 7i ^ >hUi;> ^ T*y*> N ^>k-;k -fy-f>K 

«*«Af D *ft#|,CBt*-ft»«i*i^Co^t(l) Alan 
R.Katriszly et al., Comprehensive Heterocyclic Chemistry (2) Alan 
R.Katriszly et al., Comprehensive Heterocyclic Chemistry II (3) RODD* S 
CHEMISTRY OF CARBON COMPOUNDS VOLUME IV HETEROCYCLIC COMPOUNDS « fc 

20 nc^f^ 0 a (i) x-frststizK&mz, wTcst^^ 

SMt^D*^*^©* : -c ( H ) =c (X) Y (a «f», X*J:vy tt 
h [a] 
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-CH (OH) -S-, -SO-. -S0 2 -> -S0 2 NR 
5 io_ s _ NR i»S0 2 -, -0-, — N R 1 0 — x -NR 10 CO-, -CONR 

io. ( _ c ( = 0) -0-, -0-C ( = 0) -ifcli-CO-; RMi@&£ 
io tfei^7'J-;vifclilS^^ l ^*'- fcl> ^ D7,j " ;,/ ; p(±0~2 (p 

= 2(D£f*. A : - Z'-Z'-Z'-R'tfw^ft^SI^ * o T V> 

TfcJ:^) ; Xttt Fo^i/H&ttI»*nT^tftJ;^7'> ^ ; YJi-C ( = 
R2) _ R3 _ R4 (R>tt&*0?£feti:SKftJK? ; RMiME^ 

r;i/>r-;K B»3nT^T**VN7;i/* = >K i»*nti>t*i^7^t 

S7c(iR 4 *5i^R 5 {iPig-ri.^^0^i:-^t-*^^^ B&SftT^T 
20 6i^M^fD*«*«t) . -S (=0) q -R 6 -R 7 (R 6 l« 
fcttN-R 7 ; R 7 tt^n^ix^Sb-C7K^x W&Z tiX^X t> » 

ttSm^ti-cvNt *,tv>77;^;i/ ; qfc* l Sfcti 2 *a*>f ) . -s ( = 0) 
q -r 8 (R 8 iiii$nt^t* < >;^7;v^^s «ui$nTv^r *«t^T;i/er=. 
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qtt«FlBfcHfttt?*«) \ -P ( = 0) (OR 9 ) 2 (R»tt*ft*ftafiLT 

(R 12 fi7-;i,^;i/^) *) x-fc-So ) 

(1) 55 (I) T-^£*i3Ybl§rfj©X#0 H<DWj<& 

« (II) T-^Stl^b^fefc, L<(iJgS^^TT-. 35 (III) x- 

LT«. rh7b^D77> (THF) , y xf;1/1 _ 

^Ht^ij^^,j ;k7U (LHMDS) , r**U**A 
(n-BuLi) f^fintl§ 0 l*jfcS£tt % »-100~100t, JfJL<|i- 
7 0~60°CX&3o 

a; (in) -ew*n*Yb^*fc itii, (vjl^-)v) , 

2-fh7t l«n«^.2HF7^*.5-*A*>| **** 
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;nfu^>s 5-^>^;wwf;n; | )y>> ^v^-wf^K'Jf^ 3- 
io ^>y;i/-2.p<^;i/^ U 6-(2-7 x^;i/)if;v-2-^f;n^'J s> 5-(2-7 * 
-;V)ai^;i/-2-p< 7^;i/tf U 2>>. 4-(2-7 i r ;i/)xf ;i/-2-^ f U ^ >> 3-<2- 

7 ^ -;i/)^^;v-2-^7^;i/^ u d^*->/i<* h **>-2-^7-;i/tf u y 

5-^7 n^^y^* h df.*>-2-p< ^;vtr y s? 4-^7 D^y;^ h ^>-2- 
^f;vt;.j j>> % 3-^>7 n^^>;W h * is -2- * V U ^ 6--f v^> b * 

15 >>-2-t< 7^1/tf U 5? >s 6--f h ^>>-2-^^;i/tTU i> 4--fV^>b**>- 

2-^^;i/tU^>. 8"fy^>h#J'-2^^*K'jy>, 6-(2-7 

74-^^-2-^^;Hf 'J 5> 5-(2-7 x-Jl/)xf ;V^^r>>-2-^ f Mi U 4-(2- 
3.(2-7 x^;i/)x^;i/t*^-2.^f;Hf 'J 5^>W.^*75V, 2- 

2-^iW5-(3-^;H>^^)77V, 2-^;i/-5-(3-* h + M>W7>, 

2- ^iW5-(3-7J^D^>^^)77>, 2-*^;W5-(3-7 D D ^ > S> >V) 7 V > s 

3- ^t ^ ;i/ - i-'O ^ /i> -5-^ h * s/ * =. » i? d — ;k 2-^ ^ - i-(4- 7 ;v # n x 
25 >y;v)b: d-;w MfM-(4-7^*n'<>*;^)Kn-^ 3-^ *-;i/-i-^ > s> 
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to-;K -m-i-so iSfrK o -;k 2-^^;i/-5-(4-7;i/^-D^.>i;;i/)if d 

ft'*, Y#-C (=R 2 ) -R 3 -R 4 (R a fc*B8*JK^*fcfcmiSJ©* ; R 3 
{i N — R 5 ; R 4 tt*^, ■ tJ|3*lTV<»T4> J^TVI/^K g& £ ft T V> T <fc ^ 

; R 5 &&m. Wm$tlX^X>b&^7))s*JV. WWkZtlX^X £^7" 

^^ti^f nasss^t) t'fe^^ (i) -e^£ft3<b£-fei±, y# - c ( = 
r 2 ) -r 3 -r 4 (R 2 i±wamm?z rzitmmm* ; R 3 izmmm? ; Rut^m 

X&Z) X&Z& (I) Xm$tlZ{b&®l£ R 4 R 5 NH^IS©^7f Y-&]&<D 

^&*m^xm<erZi£z>z£iz&t)<gtf8,-rzz£ifiX'&z 0 acom^it. mtux. 

HOBt $5 & Zf WSCD (l-ethyl-3-(3-dimethylaminopropyl)carbodiimide 
hydrochloride)© i^TT-fi 1 -5 d i:#-??§<5o 

y#-p ( = o) (or 9 ) 2 (R 9 ti^n^n&:&uT*fSt£*:iig& 

£ftT^T *><fcU7;i/*;i/) T' & £ 5£ (I) T* ^ $ n ^ -fb^feti N 5$ (III) f ^ 
£ nZit-Syah LT> Phenoxycarbonylphosphonic acid diethyl ester (PhO 
OC-PO (OEt) 2 ) ItfflU [A] l*©fij6iff^ci:C 

«fct). Y#-P (=0) (OR 9 ) 2 (R 9 «i^;i/T-^>^) (I) XmtS 

ti2>it£V!}%&j$,L,. h 'J ^ ^;i/-> U ;i/^D v-T K (TMSBr) ^&m^X 

jM*ftM?ZZ tlZXbmz Z £&xg Zo 
(2) 5$ (I) XmZtlZfc&lfoCDX-frW.Wk-ZnX^X'b 5: y ( N H R 1 

1 ) ®Wi& 
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(r 1 — ?-2-z\ 




X 



(r 1 — ?-?-z\ 




(1-1) 



(5$*, A. R x > Z l , Z 2 . Z 3 , Y, fciVptttflfefcE** ; R 1 M±7* 
fljttf. ±KMb*» (I-l) C i:R u NH 2 R 1 MiTJV^^ (tt 

5 itt, ^ 7/V3 + ^7;v^/v (#m3U * 

10 1 0 ~ 1 o o °c. » £ u < iiis~ 1 0 Ottfe^o 

*#*^D*fc**^©*:-Z l -Z«-Z»-R l <a*, Z 1 , Z 3 , Z 
h [B ]~[ I ]^|-C**5C«cd C t^o 

15 



20 h [B ] 





(IVa) 



(IVc) 
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5 



10 
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CH (OH) - N -S- N -SO-. - S 0 2 -S0 2 NR'»-, - N R'<> 
S0 2 -, -0- N — N R 1 0 — N — N R 1 0 C O — s -CONE 1 "-, _ C ( = 
O) -0-, -O-C ( = 0) -^cli-CO- ; Ri» tt *j|, «*$*it^T 

*J:v%T^*^ I^^nx^tt. A^/Urn^ M$hr^u^75 

a(IVa)T*$ft5flj^*t, mUCcfc »)^a#«T, (IVb) T-,^ 
SnSMJfctt, R x £ LT^A^nff^,^ yj/7* - h Si^SSiS&-&T, 
15 5£ (IVc) T-m$tiZ,lb'&V>>*n % c twzz 0 

^MtVXit. NaH N K 2 C0 3 l§^tf 6 n* c *«fcLTtt, fh5tFD7 
7> (THF) , ^^^^^^fAs^tfcnSo 

5£ (ivb) -zmtstizib&Voii ittt, &mzju*=.»*av k (g 
^^>7^-MJ:Lttt, (©&) 7 9-;Kvi/7^-h 7 * 



20 
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-^J5g;i/- h [c] 




AttHulBilPl^m;^: -CH (OH) - R 3* : -C 

H 2 -R x -^2*i*3S. *:-Z»-CH (OH) -R X ^^SS, 

Z 1 . Z 2 s Z ^itfR twJftSlUftio ) 

tfijxfcf, * (Va) i-fetiS* (Va') ■C«Sn4ftt*C*« («Atf. n-BuLi, 
LDA*f) ftfiiS*tt';f*ftU (Vb) ^£iX*7;i/^t K*fi* 

$ 5*( Vc) * & tt*(VC )■« a% * J1 * flS*«l ^KttftlS (Tetrahedron 
Letters, 1979, 51, P 469)o LDAtt, IpJR© *©ft«^T n-BuLi t (i-Pr) 2 NH 

^;v*^tftna. a (vb) ^^^b^H-cit (**) ^>xt;v 

^V^Hl/7;VftFl) > 7^7 7-*, 3-7 7>7^/fth\ 2-^^-7 
^7^^-, 3 .f*7i>7Jl/TtFfiSfinn*.£J6iagtt> «»- 1 
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00-100 -C, »$L<li-70~5 0 o Cr-feS o 

jHtcSJSCJ; A (Vc) SfcttS (Vc 1 ) T- ^ $ ft £ f, , £ ( V d) 

£fctt3C (Vd 1 ) T-^ft^b^fe^ff 5a«|§ 0 «7c£jfcfcLTH\ Oh 

5 & (Tetrahedron, 1995, 51, pll043K ©7xz;HDDf ty7t-^-h-j 
^-tf-x^x-H/fcR*^ hiJ7f;^w\^K5>f AIBN (7!/i/-f v7f 

(J.Org.Chem., 1993, 58, p2552) $ J f ft § 0 
5$ (Vb) T^?h§7^ft F©*fc0C, >T Y > («jt«, S:R X - ( C 
10 =0) -MeT^^^b^f) ^fflt^^tt^o ±IB© 
* : -C (OH) H-R*Tw*ft*a*5t : -CH 2 -R^^^II«ftfc 
t) IE. * : -C (OH) Me-E x ti^5S^ : _CHMe-R*T-^2ft 

15 ^-J5£;i/- h [D] 



(5£<*>x AliBugBtUli ; 5£ : - C O - R^g^nsii'J:^ : - c H 2 
-R x -t-^£ft£J£& s : _z i-Z 2 -Z 3 -R i z 1 . Z 2 , Z 3 &cfc 

20 fctt-0 (C = 0) R" (R 13 li7^^f) Tfe§ 0 ) 



o 




(Vic) 
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5£ (Via) Friedel-CraftsfiJfcfcfrVV 5$ (VIb) T* ^ £ tl 

zfc&m&Jzifamtzzttzx.t), a (vie) t^^n^ib^ti^^t^-i: 

#f£3o Friedel-Crafts SJt&Ji. ;H ^i^STCfe-ft^^ HiSISCffiflJ 

r^^-f^^^a^^^^^^- kKiot, ma©(aac« : - (c = o) - 

^br^-^A*/^**: 3&K. BF 3 /ether *m^Z£2®.lZ. 7>>M* 
iA1-^u^t'§5. 5t (VIb) -c*<*n*fls^*fi: bttt, 7-fe*-**o5 

4-h y 7 ;i/*d /fMV'K^fD^-f ^F#^{f e>n*o 

|S)-10 0~10 0U *f^b<ii-5 0~5 0-C, 3 ZlZftZ U < fc* - 
2 0 ~ 3 0°CT-fe-2>o 

STcSisctDH a (vie) T-^<*ns<bi^7>^ ^ (via) t^^nsft^ 
mzmzztwzzo ^TtRmn u-ct±. ©MJxf;v^> (Etssm) 

(J.Org.Chem., 1978, 43, p374) ^©ig<bT;V ^ - * A#«T.^(VIc) 

-100-1 00 'C. L < -30-30 •CffeS. 
HE] 
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(Vlld) ° 



: -S 0 2 -R x T^$n^Stt, 5£:-Z 1 -Z 2 -Z 3 -R 
1 (5* + , Z\ Z*. Z"*J:lFR«ttt»B2:H««1!*«) X-mZtlzm; LIZ 

*rt*-MC]fcH«ic£«j*^o3ifcij*-*fcLfcf*, a (viib) -e^$ 
ft*fc^**fi*S3-e- N (a (VIIc) r-^^ns-fb^fe) sm-So 

fiiSMfcltli, rh7tFD77> (THF) , S>**iJ->t$a*3£fcr & ft * . 
fiMgli.tt- 10 0-10 0*C N #£ L<li- 7 0-5 0«C-Cfe* o 5S(VIIb) 
T*^£ft3fb^£ LTli, ^;i/7 0* (SSI) S>7*=^3;^^ 

(0H^.{£ N 4-7/^d7i-;m;1/7x^;^0 7^ H^) ^#3M:f!bft.3o 
»*»nfc^;i/7x-^« (55 (Vile) T-^ftSYb^fe) ©iM*i:j;ot, 
*^«B©l8ft*^^7-f (Vlld) Tf^SftSfc^fc) , 

# (5S (Vile) Tf*«*ft**b*») Zm% 0 i^tLtli, **y>, □ 

^J:r£>ft3 0 Sigffiftfci, ^- 1 0 0- 1 0 0t, L <tt- 5 0 - 5 0 "C. 
£ 3; L < fi - 2 0-3 0 °C T* & -5 o 

£-J5&;i/- h [F] 
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10 



15 



R*CH=L 

R*CH r L s> \ 

OHC ^*, - RX-g=HC^Aj 

(Villa) <™ c > 

R x — CH 2 — CHs — (" A ) 

(VI lid) 

(55*. A(iBUB3i:P)ma;^ : -CH = CH-R x ff>$n^i3i^-. " 
C 2 H 4 -R x T-^$n^*i±. S^Z'-Z^-Z^-R 1 (i5*> Z', Z\ 
Z 3 *±VR MilHIBfcH**-??**) ^§ti5l;Lli-P( = 0) (OEt) 

*;K;i/S4tt^fi^rDSii* (i5 (Villa) tSSfli^ft) 
®m»ii*nTl>*fc-&**fiiH-r**^ ©£«i*^n*fls^ttC VilsmeierK 
fc* Reimer-Tiemann SJ6*C J: D * JVS4iAt5 ci;C«fc»)»SCfc*» 
■CIS. 

55 (Villa) TfSSn«M*Ks BflCibll^T, 55 (VHIb) t? 5% $ 
n SfcS** WittigfiJfc^fctt Hornep-Em»onsSlB«*ff -5 - «fc 

Ds *i/7 -f (5$ (vnic) •c*?hi^») *»*ct*«-e*«o 
55 (Vlllb) -ertZtiZfc&WUV-Ci*. J U MbHrtJ (#;v-<h* 

SO h'j7i^*7*7>f),^*'JMt^ 

fcfcfcfcLTtt, H (DMF) , fh7tf077> (THF) > 

v**vym&mi us. siBSfiii. *>- i o o~ 1 5 o-c. »h<h- 

2 0~1 0 0°Ct'feSo 

^ >#(A(vnic)-ca%*nsfls-&«)*3i7c^*^ o>55(vnid) 
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7-h7bKD77> (THF) , =*S ztl* $f£L<«, 

;1/ ^ h5t f CD ^^>©^^^^T'$>^,o SJtSfflftli, ft- 1 0 0~ 1 0 0-C, 
$? ii L < « - 2 0 ~ 3 0 °C ^ & £ 0 



5 ^-MG] 



10 



15 



Q 



R X — C — L 
(IXb) 

z, V ajEsa; 

( IXa > (IXc) R II (IXd) 





(55*. A*£ZFZ ittttBfcHfttt ; a : - R*T?*3ft*aUsJ:V3* : - CH 
2 -R x T-^^n§a«i. «:-Z»-H« Z "**IFR 1 ttttB2:PI«« 

■CifeS) T^SftS* ; L«J^giS (0S*« % b KD*S/ % -O (C 

= 0) R 1 4 ( R 1 4 iJ7J^;i/f ) «) Tjfc*) 

**-htt, Z'#-NR>«CO-*fctt-HBi«- (R 10 ttBuI2i:^lca 
^UMt^flATDilift (5C (ixa) T**n*fli-&») » % 

3C (IXa) t^^tlift^j:, »JL<ttJ|S#4Tt, a (IXb) 

■es^ft^b^^^sciti!), st (ixc) Tfw*hafls^»ft»« 
c k # -e * * mmmitmnm umimju im) ; synthesis P 852-854 owe) ; 
20 mmma&mmzzmmn (1992) ) . * (IXb) ^ Sft4fl! ^^ 
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fttt, »- i oo~i oo -c, u<« -70-60 -c-efe^o 
sc (ixc) ■c3<3ft*<tti*ito*»7Gi"*£ fcfc* Ds A (ixd) -e*£ft3<fb-& 

iB*****, 'J^A7M-^M **** 

±l3^fi£^-b[G]C4o^-C, 5£:R X (C = 0) L1«S?n4^lJt«^ 
ifttDC, A: R* (SO.) L + , R x tt B3B3 fc ill ; L tt^ D * >*) 
***ft*fc**ftH^*-*fc*^ F* (Z 2 #-NR 10 SO 

2 --T?fc£5S; (I) T-^£ft-Mb^tO fc^jfct* Httfcb 

—COL LttKM ^d^>> t FD*'A -o (C 

= 0) r 1 4 (r 14 «t;v^^^) (IXa) 
Bznz<b&m #x**fctt^/aT?**»^^ * (IXb) 

15 ©fSfc D Ci: R x NH 2 X^$n^^b^tl*fflV>t±I3^^- HG]fcH«fc 
^W^ilCioi:, * (IXc) »AV5C (IXd) TJS?n*«WNH 
kC = 0*s^4BUfc^b-&fe (Z 2 #-CONR 10 -tfeU (i) t-^^ns^b^ 
«) M^L-ToS : - (SO a ) L (Ltt^D 

-e^^ti^S^^r-s^SK^^D^b^^A^^feJi^-e^*^ 

* : R*NH 2 T-^£ix>Mb^£ffll^;*»*>T? Fit (±E*/l'*> 
7» * F^©NHi:SO 2 ^bfcft^(Z 2 tf-SO 2 NR l0 -tfe^S(I) 



10 



20 



^r/£;v- h [H] 
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R x — L 
(Xb) 



z 



zl 



OH 



O— R* 



(Xa) 



(Xc) 



(5£>K A^tfZ Misuse i: Mil; L(i^D^> ; 5$; : - R * T-^ £ ti * ^(i 

*;i/-M4, z*#-o-Tf&*a; (i) -e*$n*fl3-&fc©«asis-efc*o 

5£ (Xa) T*^£n3 -to LT«, 6-t Kn*^-2-*^;i/t y s?> % 5-t p 

^;i/t u 8-t h'D^ri/.^f;^; U > % 7-t h*D**>-2-*?-;i,* y > N 

6- t KD + >>-2.^f;^y y > s 5 . t h'D+j/.2.^;K; y > x 4 _ t Kn*£/ 

-2-*^*y y > % 3.hFD^.2.^myrA 8-t i«D*j/.i^m 
y>, 7-t fd^.m W v + ; y > x e-t fd^^^kv^ 
y y >s 5-t FD + ^-MfH v*y y > v 4-t Fd + m.^h y 

3-t FDdp->.Mf;KV^y y > N 8-t K D * ^ -3-* ^ ;i/-f V * ^ y > N 

7- t FDt'>.3.^M y s-t fd + ^-3-^;k j y > % 5. 
t K D^^-3-^^;i/-r y>, 4-t k d^>>-3-^ y > x i. t k 

D*^-3.^;HV^yiJ>, 3-t FD^r^.^fM^^^V, 5-tKD*>>- 
iSSfcLTJi, NaH, NaOH, LiH, CaCOa. KaCOs^tf^tf *i£ 0 
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j^D^M>^;i/!?DiJt<\ 44'J7J^D^;K>j;;i'7"Dn*, 2-*- 

^mm^rnm (A3g) S : - Z 1 - S H (S«K R x lifuI3i:|5|ji 
s^tci^ z 2 #- s -T-fc&S (i) T-^^n^.'fb-^^&^fiEt-^c: t^-c 

u±^n>f>m~C'$>z) ti^nss^ttsi^ s (Xb) -r-^2ft£-fb-£- 
vzztiz&^xb, S (Xc) -e^£ft3-fb-£^£?#*- hit-eis 

2> o 



h [i] 




(a*, a, z»s z 2 , z 3 . is&vR'teMs&tmmm ; z 21 . z 22 . z 41 . 

&&VZ 42 \±%tl?tl%LiLVT. - CHO, — C H 2 L i, -SH, -S0 2 L N 
-MgL, - Li. -NHR 1( \ - OH, - L, - COOH. - COL, - B (O 
H) 2 $fcli-OTf f ; L(±7ND^>^T-fe^>) 
±B3©^;V-b [B] ~ [H] tt. i^^S^-.^D^±l3g^S^iS^A 

•^LT^SWfgS (0fl;U£. Si : - Z 1 - Z 2 ^^ft**) 2 *>&£Mffc 
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a (Xlc) -ZmZ tiz>ib^<to 

Z 21 + _ Z 22 - Z 2 -) 

-CHO + — M g L -> -CH (OH) - 
5 -CHO + -Li ^ - CH (OH) - 

- C H 2 L i + -L -> - C H 2 - 

-CH (OH) > - C O - 

-CH (OH) - -> — C H 2 - 

-SH + - L -> - S - -> -SO- -> - S O 2 - 
10 -OH + — L -> - O - 

— N H R 1 0 + - L -> - N R 1 0 - 

-S0 2 L + — N H R 1 0 -> — S O 2 NR 10 -Jfett-NR 10 SO 2 - 
-COL + — N H R 1 0 -» - CONR 10 -afcii-NR 10 CO- 
-COOH + — N H R 1 0 - CONR'»-|tli-NR'»CO- 
15 -COL + + -OH -> - C ( = O ) -0-£fcfct-0-C ( = 0) - 
-COOH + -OH -C (=0) -O-Sfcfi-O-C ( = 0) - 
-B (OH) 2 + — L — (#$£^) 
-OTf + — L — (#^^) 

20 (s*ssfi x mmm) ^o-cff^^ti^ 

±ib©mjs [a] - [i] a. %mm^Tummm&.<D&n. wm&vmx® 
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10 



15 



<d 



(Xlla) 




9-BBN 



(Xllb) 



Resin A 



CD 





TFA 



_ (XHc) 
Resin B (|p : EltBlu^ 

-<y*T*-K mrtb, ^ywrtK ^^^^ r*****\ 
j/*, ***/ior*3^ ^d*;vuk **»n, ^v*7h, ******** 

0 — 5 -C £ ) 

Sf , a (Xlla) ti^S^I^ Hfctt* («*tfs Wang Resin) C 
*S-&£-eSo £I6HU DMF*HOBt, N-p» ^**** 0 PyBop ©#* 

<b*^l' >T*a#b. «JET9£*H^ ResinA£*§£o 
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ifcfc. Resin A * THF 4> 9-BBN#£T, U "J* A 

(xiib) ^*3ftafc^fc£j:VPdCi a (dpp0*;taAs o 

^*«tt5/*fett«ft^^U>T?«E#U, Resin B 
5 a (Xiib) Tr^^n^Yb^fett, miSO-fb^-fe^^ffi LT$ ±Va U »J 

©&#**? <, i®i^nLt^)lii:^^^-f> T . ^^ ^ i:i)ST . l> M 

SM^^ts^ (xiib) fw^iis^n^gffl LT^&fcfr 5 
io ^ 0 

ResinB (0};lfc£ N TFA- ig-fb * T U > & if) 

+ "C«#U Resin B ^ £ 5S (XIIc)T-^ £ tl, 3 -fbllrfe £ t2J t) itSiTo fciS, 

ttxsft^^&^fcii,, mute* (xiic) ^sn^bi^©^^^ m 

15 ft*, *Btt#j£tt, ^^^Af, R\ liSP, liSKtTS^* 

=&a^©s; (xiib) T-*znzfc&%)*8Lm u R'lCi^ftiMstt^ 
20 55 (xiic) -e^^ns^b^ti^^^c h^T-t^o 

*«iSfc:j;!j, 5£(XIIc)T-^£ft£<fbi^©7^ U £ d 

ft**®a6*fti*r« 0 * (X iic) -c-^sn-Mbi^© 

25 LTtt, 3C:-C (H) =C (OH) COOHfimi^ 
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& #» mUb'&ftl © 7a SS o ^ t ft ft T § » 

is siv. fiv«) twtH >^if^-^mmmnhxmmx'&*). &.mvmmz 

A (I) T-^£ft3<bi^{±. J!£teM*IM*!:i3 iV/Stett^n^r 

-•eif^c^^ffl^-XA^tt^ hiv mtMfr&t>vxMmm 

20 fv * (I) T-^^ns<b^fe>i:^^^Pl«^^«t^/'* fe,±7D ^ :r "- ifffi 

25 afc, a (i) T^snafl^M&fcu ae^#©^»t:i^t, hiv^mlv 
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5$ (i) ■ei*ns^*s*|| WbT ^ < k% »i*n?©s^tf-*ia!»*i»<c: 

tt*&tt#*Mlfci:*K:tt**;b*s (flitter*) c * * ^TMig^n 
55 (I) T-^£tt3fbilrfe©Mjg|*fi^£g^^£|5* s SM^ttfifttjg^^ 

170,; *« . c £#7. * % Mjta, i o%^ 

•IRaWOfefeK**^*^ 2 m g/m 1 ©»« left 4 j; 5% 4%^** h 
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teas***^******. H»a*i*. s»* **** 

# — T* fe -5 o 

******* *fcttll#©«***^®«*- tff * b * 
55 (i) -c^$n*<b^»©K-*«tt- <*«^ 

0 5mg~ 3 0 0 Omg. »*b<«±. ^0. 1 m g - 1 0 0 0 m g *th 

tf*«b-t«**n«J^- *fc. *«na*©»^ *AiH*fcO«sio. o 

l mg M 0 0 0 mg^Sl<e>a0. 05n,g^5 0 0 n>gmn. 



55 



WO 01/17968 

PCT/JP00/05754 

5C:- C (Z) =C(X)Y X, Y* *IFZ IMJBfc 

55 (I) TvSftiMllfcHiCtt^^mo^t U^J« W ^ 
*o Ml^f D|M #Ci^tt, it: -C (Z) =C(X)Yf^ 

a«o«a«**M&jM3nff« 0 ±H3 sc (i) -e^sti 

a (i) -e^*n*fl3**tt, iftiio^iiiNfi:, M«Mtbt**« 



15 



ft] 
(1*151) 

n-:/*^ U 1.5mol/l ^*1J->?§$ 

7k^-fb± h U •> A=60%:fr-Ol/-iJ-;*^.>i?= I > 
20 (B&#) 

EM 5^ * . MeOH= * * J • EtOH= x * y - * ; DMF = N, N- *J * * » * jv A 7 
$ K ; THF=rh7tKD77>;DMS0=^^^ + i / K . H0Bt= 1 -t 
h ' Dm> ^ 5 WSCD= 1 3 - ( 3 - i;^*7 5 J 7 

25 (#%09) 
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x^JK l-hU^^-lH-[1.2,4]h»JT^->W-3-*/W*>« x**x*x,K 
jj^WE-hU^-ffl-LM^-hUT^-S-***^ ******** 
ttT© (A) ^ (O UBi^itlibfco ft*. l-bg^*-lH-[1.2.4] 

_,„-3-***>St ********** owa ^^ 
(A) 2-hy**-ZH-*h**-*-5-****» ******* 

(DbMWXT^ (6.17 g, 30«ol)©*»*> (20 »D tS^^ 
***** (3.30g,33mmol) *MT. 15 **»T*T bfco Mtttttt 45 "C 
t±»Uft. M**««EM«l- IMS** 60 -Ct 18 MM. 

s*« K^bfco ^-cRMtwffTCMbfc. <* ml > * 

IP*, £fcT, 15 tSffl&ig* (20»l)*»*fc. W^^ 2H 

»au «5«bfc. M*«*U, »6n*il*^> 

■e**-r*k iH-*h**-*-5-***>« ^^x,f^ 3.47 g (^ : 

81 %) 

(2>lH-*h**-*-5-***>« ******* (3.47 g, 24.4 mmol) * 
THF(20ml) C*»b. Mxf*75> (3-70 g, 36.6 mmol) Sin*. *^ 
t . HJfHD yF (7.14 c, 25.6 nol) ***ft. R***«T, 1 M 
«»«. HffiTCMb. ai»t*lx^-*^^ ft « 
«*«*•««», *«, «»Ufc. M*«*^ «6ftfcM*^*^* 

16^ : 162 °C (#8?) 

NMR(CDClj) 6 : l.48<». t,J=7.2Hz), 4.50(2H, q. J=7.2Hz), 7.08-7. 12(61. .). 
7.29-7.4K9H, m). 

(B) i-^**-ih-[i,2,4]mj^-*-3-***>B£ ******* 
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(D*tt (Collect.Czech Chem. Commun., 1984, 49, P 2492) Izftu, 

(10.55 g, 79.2**01)*; **5*t|.7j;> (5.00 g, 83.2 nunol ) 
0*4**65 *T30*Mft, «#Lfc 0 «ffl M *„ u x „ 

-*tMt*k(l.**5*tl.^yH^ M ******* 9.62 g 
5 (JR* : 76 %) £»fc 0 

(»(I-**^bl.^yH^ iB ****** 9.62 ,<60.4»ol> * 

U -**>T-&* <r* t 1H-[1,2,4] h iJ7^;i,- 3 -A W>i ****** 
A 7.28 g (&* : 85 %) £f#£ 0 
10 (3)1H-[1,2,4H »r*-*-3-*A,*>. x*,^^ 7 . 62 g(54 Bffiol) * 
DMF(6 0m l) tllUMTJ.l.^yrD^W,, (M«.108-ol) 
«^Hmn.J K (15.8 g, 56.7mmol) 2WHj«» L & w 
£«*«:* (300 .1) fcMxf* (300 .1) fcAn*. ««*«* U *OD* 

*A (150 .i) *^ MLfc- MftB58 .^ 

15 lftt«l:Hfc*|i8.9i f M t , tt« U »« 

» 13.64 g : 66 %) *nt Zo 

NMR(CDC1 J ) d : 1.4K3H, t,J=7.2Hz), 4.45(2H, q , J =7 .2Hz), 7. 11-7. 13(6H, .). 
7.32-7.36, 8.01(1H, s). 

(C) 2-hU^-2H-[l,2.4]h.Jri/-*-3-*/|,*>B **,„„^ 

(1, ** ftn ' J * A (60 *' ^*^**-<A)13.8g(S45»ol)*^*>if* 
DMF(150 m l) CM*-*. ** T , 1,2,4- h U 7 V" — * 20. 7 g (300 mmol ) 
*4Bfc»»T**fc.«»30»«, MJWP.J, (83.7 f , 300 ool) * 
7BC»frTlO*, SF&IZ OMF (50 ml) ***L&. M T , ,,j WW|< 
25 fi*« t * (500,!, W^riMMllJfcu^^pp^ (80Q 



20 
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vif ^y mm ^^,V-?UU*)\<^ (1:2, v/v) tSttiUfco @63 

^©@i^^ii^t-%i:43.9g(iR^ : 47%) © 1- h **-lH-[1.2,4] MJ 

(2)l-bUf)V-lH-[l,2,4]h-;7V-;V (10.5 g, 33.6 mmol) & THF(300 ml) 
CfcWbs -70 -CttTC^aib. ^tl.54M©n-WJf^^^ 
« (24 ml, 36.9 mmol) * -72 ~ -68 TJt«*ft*«6»Tbft. 

-25 ■cc±fcrc*&.m* -so tc»»«s*oo«i*** < 7 - 29g > 

67.2mmol) ©THF(15ml) Ufeo K«*ft*«CSlt*U 1.5 

*iM*bfc. R*m**mrKmm*. ***** uoo mi) tin*.*, mm 

THF (200 ml) *Mt*B*U* 

x^;V-^DD*;VA (2:1:2, v/v/v) C C J: !K 3.65 g 

^fc-B-CWSfli^to 6.55 g (JR* : 51 %) *»fco 
NMR(CDC1 3 ) (5 : 1.02(3H, t,J=7.2Hz), 3.76(2H, q, J=7.2Hz), 7. 12-7. 14(6H, m), 
7.28-7.33, 7.99(1H, s). 



mmm 1 



G-i) 

2-* U V >(466mg,5mmol)© THF(10ml)?&?fc^ -78°C©#iPT n-^^ 

* U * A (Bmmol) *iTbfco«^>a^i^fM7.3g, SOmmol) ft AD A 3 0 
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( I - 1 ) (504mg)£?# f Co 

»H-NMR(CDCl3) 5: 1.40(3H,t, J=7.lHz), 4.38(2H,q,J=7.1), 6.55(lH,s), 7.14- 
5 7.24(2H,m). 



3 



o o 

0-2) (1-3) 



5-fc KD^^-2-^^;Hf.J^>(2.i8g,20mmoI)© DMF(i6ml)*«fc % ** T 
10 t>*;*rD * ^< 4 00g.24 m mol)^^l>-^^*;^^ A( 3. 30g24mmol);&;!jn ^^ 

5--<> JU * * > -2.* 7 A, tf U y > (2.04g)* » & 0 
15 B-^>y^**^-2.^^^eyy> ( 69« m g >3mm ol)© THF(20ml)*«fc, - 



78-C©^J(IT n.rf^yf^A( 8mmol)SaTLfe9 fcfc^ifrBS?^* 
<4.6g.80mmaD*m*3 0»«#LA o = * A*****,*, 

20 »«&l,fc 0 ^5»nfe«ftli^r B *i;x^x-r;K: t ^ MffiT&*jlLT, 
^» ( I - 2 ) (101mg)£f#£o 

^H-NMR(CDCl 3 ) 6: 1.39(3H,t, J=7.0Hz), 4.35(2H, q> J=7.0Hz), 5.14<2H,s), 
6.58(1H, 8 ), 7.18-7.43(7H,m), 8.24(lH,d,J=2.4H Z ). 
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(1-2) (71mg,0.24mmol)©^*y-;i/&?fc£*$HbU^A*?gi8t 

5 -fb-^-tJ (1-3) (30mg)^^fc« 

iH-NMR(de-DMSO) 6: 5.23(2H, s), 6.66(1H, s), 7.30-7.65(7H, m), 8.38QH, d, 

J=3.3Hz). 

nmrni — i 2 

.0 l~3H*fcfTofco fl5^»©#«*43J:V7 f -^*WT<0*lc^"r« 
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(*E1) 







iH-NMR 


I -4 




(CDCb) 6: 1.39(3H,t,J=7.2Hz), 
4.36(2H,q,J=7.2Hz), 5.16(2H,s) ) 
7.03(lH,s), 7.08(lH,dd,J=8.2,5.0Hz), 
7.21(lH,dd,J=8. 2,12Hz), 7.31- 
7.46(5H,m), 8.01(lH,dd, J=5.0, 1.2Hz). 


I -5 




(de-DMSO) 8: 5.25(2H, s), 6.74(1H, s), 
7.28-7.52(6H, m), 7.64(1H, dd, J=8.5, 
1.1Hz), 8.12(1H, dd, J=5.1, 1.1Hz). 


I -6 




(CDCI3) 6: 1.00-1.92(11H, m), 1.40(3H, 
t, J=7.0Hz), 3.82(2H, d, J=6.5Hz), 
4.35(2H, q, J=7.0Hz), 6.55(1H, s), 
7.16(1H, d, J=7.8Hz), 7.24(1H, dd, 
J=7.8, 3.3Hz), 8.16(1H, d, J=3.3Hz). 


I -7 


o 


(de-DMSO) 6: 0.95-1.85(llH, m), 
3.91(2H, d, J=6.2Hz), 6.56 (lH,s), 
7.49(1H, d, J=9.lHz), 7.54(1H, dd, 
J=9.1, 2.5Hz), 8.30(1H, d, J=2.5Hz). 


I -8 


o 


(CDCb) 5: 0.98(6H, d, J=6.4Hz), 
1.39(3H, t, J=7.0Hz), 1.71(2H, q, 
J=6.6Hz), 1.76-1.92(1H, m), 4.06(2H, 
t, J=6.5Hz), 4.36(2H, q, J=7.0Hz), 
6.58(1H, s), 7.20(1H, d,J=8.5Hz), 
7.28(1H, dd, J=8.5, 3.4Hz), 8.16QH, d, 
J=3.4Hz). 


t q 




(de-DMSO) 5: 0.94(6H,d, J=6.4Hz), 
1.67(2H,q,J=6.6Hz), 1.70-1.85(lH,m), 
4.11(2H,t,J=6.6Hz), 6.56(lH,s), 
7.50(lH,d,J=9.3Hz), 
7.55(lH,dd,J=9.3,3.3Hz), 
8.31(lH,d,J=3.3Hz). 
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(£2) 







iH-NMR 


I -10 




(GDL-I3) 6: l.oo(oxl,t, J— /.lxizj, 
3.12(2H, t, J=6.9Hz), 4.25(2H, t, 
J=6.9Hz), 4.35(2H, q, J=7.lHz), 
6.55(1H, s), 7.17(1H, d, J=9.0Hz), 
7.20-7.40(6H, m), 8.16(lH, d, 
J=2.7Hz). 


I -li 




(CDCI3) 6: 1.20(0x1, t, 0—1 .oxiz), 
4.35(2H, q, J=7.6Hz), 5.30(2H, s), 
6.36(1H, s), 6.46(1H, s), 7.35-7.70(8H, 
m), 8.10(1H, d, J=7.3Hz). 


1—12 


ca 

HoV H 
O 


(de-DMSO) 6: 5.40(211, s), 6.26(lH, s), 
7.10-6.95(1H, brom), 7.35-8.05(9H, m). 



13.14 




(1-13) (I-J4) 

5.^>y;^ + ^-2^f^ty 3> >(399mg,2mmol)© THF(10m 



78«C©tfrfilT n-^^-A' U A(2mmol)&?ffiT b£o 1- h 'J ^JV-lJi- [1,2,4] 

|, 1; T^V— ;i / .3.^;i/^>^x^;i/a:^T-;V(767mg,2mmol)^:Anx. 3 0 L 

fco £j£«c**br>* = *A****in*.. #&x^;i/T! affile 

xfM-f>Ctft#, ^JET&^L-C. <b-&^ (1-13) (42mg)*»fe« 
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iH-NMR(CDCl 3 ) 6: 4.50(2/3H,s), 5.07(2/3H,s), 5.12(4/3H,s), 6.50(2/3H,s), 
7.05-7.46(22H,m), 8.96(2/3H,s), 8.04(l/3H,s), 8.17(2/3H,d,J=3.2Hz), 
8.29(l/3H,bs). 

VCi^m (1-13) (28mg,0.05mmol)©^;fr*-F>(5ml)?g$£ 1N-HC1 fr^Wi 
5 <1.5ml)£*D;t 50-CT- 30 frm#Ltz 0 * ©t^ST iZ&UX lN-NaOH 

*i;xf^x-r;K:Tl^ MBiTt&MVTfc&yo (1-14) (llmg)£*#£ 0 

*H-NMR(CDC1 3 ) 6: 5.18(2H,s), 6.62(lH,s), 7.20-7.50(6H,m), 8.10- 
8.50(2H,m). 

0 

mmm 1 5 




(1-15) 



5-^>^;i/^-^^.2-^^;i/t y ^>(299mg,2mmol)© THF(lOml)^^ {3 % - 
78°C©^aiT n-^;i/y A(2mmol)£3§T U£ e ^{3^T\/->ll/.2.*;i/^> 
15 K^^;U^^^;i/(314mg,2mmol)*in^3 0#it#Ufc o fiJ&*fc*fls:P n 

«ET*£*iLTfti^«l (1-15) <51mg)fc»fc 0 
20 iH-NMR(CDCl 3 ) 6: 4.62(2/3H,s), 5.09(2/3H,s), 5.14(4/3H,s), 6.60(2/3H,s), 
7.16(2/3H J d,J=8.7Hz), 7.33-7.48(7H,m), 7.69(l/3H,d, J=3.5Hz), 
7.87(2/3H,d,J=3.5Hz), 8.04(l/3H,d,J=3.5H 2 ), 8.16(2/3H,d,J=3.5Hz), 



64 



WO 01/17968 




PCT/JP00/05754 



8.34(l/3H,d,J=3.5Hz). 




<i-i6) a-i7) 

5-(2,4- y7)l/^D^>^^**^ )-2- * 5=" ^ 'J y > (706mg,3mmol) © 
THFUOml)^^, -78°C©tf?£PT n-^^^ U ^ t? A (3mmol)£ $5T b tzo *C'> 
a *K5;:r^;i/<2.2g,15mmol)&illl*. 3 0#»#L&o S/fciftfcigflST' = * 

JET&MUT. (1-16) (42mg)£^fco 

iH-NMR(CDCls) 5: 1.35-1.45(6H,m), 4.36(2H,q, J=7.2Hz), 

4.43(2H,q,J=7.2Hz), 5.17(2H,s), 6.57(lH,s), 7.07(lH,dt, J=1.4,9.7Hz), 

7.21(lH,d,J=9.lHz), 7.35(lH,dd,J=9.1,2.9Hz), 7. 72(lH,dq, J=l. 4,9.7Hz), 

8.26(lH,d,J=2.9Hz). 

ib^m (I -16) (BOmgAllmmol)©^^ y — /K3ml)ig*K:*K'fl5y ^^A* 

&$(lN,0.33ml)£5bn;L 70'CT- 1 BtFiSgl^ L £ o ^^-il'S^Tf S U 7k 

^b-C-fb-^rfe (1-17) (22mg)£|#£o 

iH-NMR(d 6 -DMSO) 6: 6.30(2H,s), 6.60(lH,s), 7. 37(lH,dt, J=l. 5,9.8Hz), 
7.55(lH,d,J=9.0Hz), 7.68(lH,dd,J=9.0,3.0Hz), 7.95(lH,dq, J=1.5,9.8Hz), 
8.42(lH,d,J=3.0Hz). 
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C- 18 ) (i-») 
*^Yb^ h V ^ A(3.2g,80mmol)© DMF(20ml)^^{C N Ik-tiTf** *> fry frzi 
— Jl (8.6g,80mmol) £ An X. 0 & £ 2,4- 5> ^ D O -6- * ^ )]/ bf "J $ ^? > 
(3.2g,20mmol)$rAnx.^^TT" H5M»#Lfc« ^JfoMtwigtoT n «> A*}g 

r*mm-tzwfr&m%& l 2,4-t: x^<> v * * * -6- * r ji w * s>>(3.5g)£*§ 

3 fcH«©^fi£ffi*ffl^Ts (1-18) , ihi$m (1-19) *mtzo 

it-&%0 ( I - 1 8 ) 

iH-NMR(CDCl 3 ) 8: 1.39(3H,t,J=7.1Hz), 4.35(2H,q,J=7.lHz), 5.39(2H,s), 
5.41(2H,s), 6.24(lH,s), 6.38(lH,s), 7. 30- 7. 50(1 OH, m). 

it^m ( I - 1 9 ) 

iH-NMR(de-DMSO) 8: 5.41(2H,s), 5.42(2H,s), 6.42(lH,s), 6.77(lH,s), 7.30- 
7.55(10H,m). 

mmm 20—23 
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iH-NMR I 


1-20 




4.36(2H,q,J=7.lHz), 5.33(2H,s), | 
6.57(lH,s), 6.75(lH,d,J=8.0Hz), 
6.84(lH ) d,J=7.8Hz), 7.30-7.50(5H,m), 
7.65(lH,dd,J=8.0,7.8Hz). 


1-21 




(d6-DMSu) o: o.oo^n,s;, o.uovn^o/j i 
6.87(lH,d,J=8.lHz), 7.18(1H, d, 
J=7.9Hz), 7.30-7.50(5H, m), 7.82(lH, 
dd, J=8.1,7.9Hz). 


1-22 


o 


(CDCI3) 6: 1.40(3rl,t,J- /.onz;, i 
4.35(2H,q,J=7.3Hz), 5.14(2H,s), 
6 47(lH,s), 6.70-6.80(2H,m), 7.30- 
7.50(5H,m), 8.16(lH,d,J=6.0Hz). | 


1—23 




(de-DMSO) 6:5.22(2H,s), 6.35(lH,s), 
6 91(lH,dd,J=6.0,2.4Hz), 7.11(1H, d, 
J=2.4Hz), 7.32-7.53(5H, m), 8.29(1H, 
d, J=6.0Hz). 

. . 1 



mmm 24.25 




RBr 




LiOH 




HC 

(1-24) (125) 
4, 6 .y^^;VtU^^>(1.08g,10mmol)© THF(40ml)**C -78«C©^»T 
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**tt*«V*T, (1-24), <b£^ (1-2 5) £f# fco 

Yb-£tj (1-24) 

1 H-NMR(CDCh) 6: 1.40(3H,t,J=7.1Hz), 3.06(4H,s), 4.35<2H, q , J=7.lHz), 
6.39(lH,s), 6.86(lH,s), 7.12-7.35(6H,m), 8.95(lH,s). 
<k-&®} (1-25) 

1 H-NMR(d6-DMSO) 6: 3.00(4H, 8 ), 6.29(1H )S ), 7.15-7.40(6H, m ), 8.92(lH,s). 

mmmz 6—35 
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(*4) 







iH-NMR j 


1-26 ! 




CDCI3) 0: l.w(orx,x,o— 1 . o.«u 
3.17(4H,m), 4.37(2H,q,J=7.lHz) ) 
6.63(lH,s), 7.15-7.28(5H,m), 
8.15(lH,s), 8.52(lH,s). | 


1-27 T 




(cU-DMSO) 6: d.UU-o.l /I4n,m;, 
6.62(lH,s), 7.10-7.30(5H,m), j 
8.44(lH,s), 8.85(lH,s). 


1-28 | 




(CDCI3) 6: 1.40(3H,t,J-7. ltiz;, 
3.07(4H,s), 4.37(2H,q ) J=7.lHz), 
6.42(lH,s), 6.75-6.86(2H,m), 
6.91(lH,s), 7.07-7.15(lH,m), j 
8.97(lH,s). 


1-29 




(d6-DMS0) 8: 2.90-d.lU(.4i-i,m;, 
6.30(1H )S ), 6.96-7. 29(lH,m), 7.13- 
7.20(lH,m), 7.29-7.37(2H,m), j 
8.91(lH,s). 


1-30 


I H o 


(CDCI3) 5: 1.38(ori,t,J- 1 .mz), 0.11 
3.20(4H,m), 4.36(2H,q, J=7.lHz), 
6.39(lH,s), 6.92(lH,s), 
7.33(lH,dd,J=8.7,2.lHz), 7.43- 
7.47(2H,m), 7.63(lH,s), 7.75- 
7.82(3H,m), 8.99(lH,s). 


1—31 


1 


(de-DMSO) 5: 3.05-3.25(4H,m), | 
6.29(lH,s), 7.40-7. 50(4H,m), 
7.73(lH,s), 7.80-7.88(3H,m), 
8.92(lH,s). 
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(*5) 



It o o 




'H-NMR 


1 1 — 62 

IT r\ 




(CDCls) 5: 1.39(3H,t,J=7.2Hz), 3.05- " 
3.20(4H,m), 4.37(2H,q, J=7.2Hz), 
6.42(lH,s), 6.91QH,s), 
7.3l(2H,d,J=7.8Hz), 
7.54(2H,d,J=7.8Hz), 8.98(lH,s). 


1—33 


o 


(de-DMSO) 6: 3.00-3. 20(4H,m) 
6.31(1H,8), 7.36(1H, 8 ), 
7.47(2H,d,J=8.1Hz), 
7.63(2H,d,J=8.lHz), 8.9l(lH,s). 


I 34 


O 

... 


(CDCls) 6: 1.40(3H,t,J=7.1Hz), 
3.15(2H,dd,J=7.5,7,5Hz), 
3.45(2H,dd,J=7.5,7.5Hz), 
4.38(2H,q,J=7.1Hz), 6.80(lH,s), 7 20- 
7.35(5H,m). 


1-35 


H0V H 
O 


(ds-DMbO) 6: 3.05(2H, dd, 
J=7.5, 7.5Hz), 3.38(2H, dd, J=7 5 
7.5Hz), 6.73(1H, s), 7.15-7.32(5H, m). 



3 6 — 4 3 



70 



WO 01/17968 



PCT/JP00/05754 



(£6) 





mm*, 


iH-NMR j 


1-36 | 


O 


1CDCI3) 8: 1.4U(bii,a,d— o.i.n.z;, 
1.41(3H,t,J=6.9Hz), 4.39<2H, q, 
J=6.9Hz), 5.37(lH, m), 6.87(lH, s), 
7.87(1H, d, J=2.0Hz), 7.95(lH, d, j 
J=2.0Hz). j 


1-37 


hcAt 0 " 


(de-DMSO) 5: 1.38(6H,d,J-fa.ltlz;, 
5.31(lH,m), 6.64(lH,s), 8.08(2H,s). 


1-38 


o 


(CDCb) 5: 1.41(3H,t,J=7.3Hz), 
3.92(3H,s), 4.38(2H,q,J=7.3Hz), 
6.50(lH,s), 7.04(lH,d,J=3.lHz), j 
7.15(1H, d, J=8.9Hz), 7.34(lH, dd, J 
J=8.9, 3.1Hz), 7.66(1H, d, J=9.3Hz), 
7.93(lH, d, J=9.3Hz). 


1-39 




(de-DMSO) 5: 3.89(3H,s), 6.5U(.ltl,s;, 
7 40-7.44(2H,m) ) 7.49(lH,d,J=8.8Hz), 
7.85(lH,d,J=9.9Hz), 8.25(lH, d, 
J=8.8Hz). 


1-40 




(CDCI3) 6: 1.41(3H,t,J=7.2Hz), 
4.39(2H,q,J=7.2Hz), 6.63(lH,s), 7.35- 
7.45(6H,m), 7.60-7.68(4H,m). 


I —41 




(de-DMSO) 5: 6.42(lH,s), 7.35- | 
7.52(6H,m), 7.55-7.65(4H,m). 
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(167) 







iH-NMR 


I -42 




0: 142(3H,t, J=7.0Hz), 
4.41(2H,q,J=7.0Hz), 6.66(lH,s), 7.35- 
7.43(2H,m), 7.50-7.60(lH,m), 7.66- 
7.73(lH,m). 


I -43 


HO OH 


(de-DMSO) 6: 6.42(lH,s) 7 36- 
7.43(2H,m), 7.68-7.78(2H,m). 



nmm 4 4 




LiOH 




(1-44) 



2-^;KV*;ij> (286mg,2mmol) kJ/a^x^ (292mg,2mmol) © 
THF(5ml)jgf«[fc: % t-BuOK(224m g) 2mmol)Aa^. 6<rCT 2 Lfc„ SJSfcfc 

(lN.lmDtlB*afi T 6l5BWLfe c ^^-/PtMETBSU 

Xit&* (1-44) (10mg)*fcfc ? 

iH-NMR(d 6 -DMSO) 6: 6.72(lH,s), 7.67-7.73(lH,m), 7.82-7.87(lH,m), 7.95- 
8.00(2H,m), 8.18(lH,d,J=9Hz), 9.38(lH,s). 
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mMW 4 5. 4 6, 4 7 




(1-45) (1-46) (1-47) 



5-fc FD*i/-2^^K'J ^ >(1.09g,10mmol))© THF(50ml)&}& C s -78°C© 
^aiTn-^^;i/U^«>A(20mmol)**Tbfco 0°C £ T- # *g b 10 b Tz'&- 

78°C C b o *fc^a«>Ky3i^-;V(7.0g,50mmol)*ia* lO^iti^bfco & 

^x-TJl/Ctftil, *BET«£*fcbTfl5^*l ( 1 - 4 5 ) (450mg)&f#fco 
iH-NMR(CDCl 3 ) 6: 1.35-1.42(3H,m), 4.32-4.39(2H,m), 6.55(lH,s), 

7.17(lH,d,J=8.7Hz), 7.30(lH,dd,J=8.4,2.4Hz), 8.179(lH,d, J=2.4Hz). 

TkHHb^ 1- U «> A^Omg^mmol)© DMF(3ml)ig$t C ^K^Tflj-^M 1-45) 

(209mg,lmmol)*Jn^fco $C 2,4-^7 WD^V^^D ; K (207mg, lmmol) 

Sim* 3 crafts* bfc* sfcfccttfcT'^^'frA*****!]** 

^x-fACt»^ *JET$£**b-t*b^*5 ( 1 - 4 6 ) (104mg)£l#£o 

iH-NMR(CDCl 3 ) 6: 1.39(3H,t,J=7.lHz), 4.35(2H,q, J=7.lHz), 5.14(2H,s), 
6.56(lH,s), 6.84-6.96(2H,m), 7.19(lH,d,J=8.7Hz), 7.34(lH,dd, J=2.7,8.7Hz), 
7.42-7. 50(lH,m), 8.24(lH,d,J=2.7Hz). 

mmm 4 7 

its® d-46) c*tb, mmw 3 h Pun©i^*££ffl^-£, ft^-ti ( 1 - 

4 7 ) (50mg)*#feo 
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iH-NMR(d 6 -DMSO) 6: 5.24(2H,s), 6.58(lH,s), 7.10-7.19(lH,m), 7.29- 
7.37(lH,m), 7.54(lH,d,J=8.7Hz), 7.62-7.70(lH,m), 8.40(lH,d, J=3.0Hz). 

mmm 48—50 
5 aKT<DmizmTo 



(is) 







iH-NMR 


1-48 


0 


(CDCI3) 5: 1.39(3H,t,J=7.2Hz), 
4.35(2H,q,J=7.2Hz) ) 5.20(2H,s), 
6.56(lH,s), 7.20(lH,d,J=8.7Hz), 
7.33(1H, dd, J=2.7, 8.7Hz), 7.55(2H, d, 
J=7.8Hz), 7.68(2H, d, J=7.8Hz), 
8.23(1H, d, J=2.7Hz). 


1-49 


0 


(de-DMSO) 8: 5.36(2H,s), 6.57(lH,s), 
7.54(lH,d,J=8.7Hz), 7.64(1H, dd, 
J=3.0, 9.0Hz), 7.69(2H, d, J=8.7Hz), 
7.79(2H,d,J=8.7Hz), 
8.40(lH,d,J=3.0Hz). 


1-50 


0 


(CDCls) 

6: 1.39(3H,t,J=7.1Hz), 
4.36(2H,q,J=7.lHz), 5.32(2H,s), 
6.61(lH,s), 7.25-7.60(5H,m), 7.82- 
7.91(4H,m), 8.30(lH,d,J=2.7Hz). 



WkMm 51, 5 2, 53 




6-* \) >(250mg,1.86mmol))© THF(lOml)^ \Z N -78'C0}££PT n-^ 
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MJET&^UT. -fb^fe (1-5 1) (103mg)£*#fco 
iH-NMR(de-DMSO) 6: 1.30(3H,t, J=7.2Hz), 4.25(2H,q, J=7.2Hz), 6.48(lH,s), 

8.45(lH,s), 8.56(lH,s). 

TkfSt'fb^ b U A(28mg,0.68mmol)CD DMF(3ml)?g^{w. zk ^ T ft ( I ~ 
5 1) (80mg,0.34mmol)^»P^feo s<> V )l 7 U $ h* (59mg,0.34mmol)£2jn 

Ki^-;n;-CiJt» s «ET^IU^I ( 1 - 5 2 ) (53ing)&#£o 

iH-NMR(de-DMSO) 6: 1.29(3H,t, J=7.lHz), 4.24(2H,q,J=7.lHz), 5.46(2H,s,), 
6.49(lH,s), 7.32-7.36(5H,m), 8.57(lH,s), 8.60(lH,s). 

it^m (i-5 2) tzttv, mmm3 tmmo-^m^m^x. maw a - 

5 3 ) (9mg)£4tffco 
iH.NMR(de-DMSO) 5: 5.45(2H,s), 6.54(lH,s), 7.25-7.40(5H,m), 8.57(lH,s), 

8.61(lH,s). 
MMffl 5 4s 55 
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(*9) 







iH-NMR 


I — 04 


p 


(de-DMSO) 6: 1.29(3H,t, J=7.lHz), 
4.24(2H,q,J=7.1Hz), 5.50(2H,s), 
6.49(lH,s), 7.03-7.12(lH,m), 7.20- 
7.46(2H,m), 8.50(1H )S ), 8.59(lH,s). 


1-55 


R 

HO OH 


^a6-JJivic>u; o. o.oO(,zJl ) s), 6.54(lH,s), 
7.05-7.16(lH,m), 7.27-7.46(2H,m), 
8.50(lH,s), 8.60(lH,s). 



5 6, 57. 5 8, 59 



i H •> H 



MOMQ 



3 



(OOJ^ (1-56) + HO b LiQ „ HC* b 

(1-57) Hd b (,.59) HA 



3,4-^T $. ^>^7iy >(6.36g,30mmol)©^^(30ml)^Mfc. 

<t-&®ll (4.7g,20mmol)© h U 7 ;i/ ^ D ft ^(70ml)^M , h >;^^;i/^^> 
(7.0 g) 60mmol)^*Dx. ffiT 15 B^ittf L £ 0 ?§£8£®*L. 7* * £ & £ 7k 
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(4.8g)£#fco 

±fBn bntzih^®) 2 CD)ffl^^tK4.8g)© DMF(30ml)^Ml3 N h 'Jxf;i/7 5 
>(3.0g,30mmol);&t>-^ D □ ^ h * * ? > (2.4g,30mmol)£ *D X. . SSTllSF^ 

(1:1) (3.1g)£*#£ 0 

<b-£$F 3 £lt'&y}4 <DM-&M (1:1) £*TLv 2 x 3 h ^tH©^^ 

*m^X. it&®} (1-56) tlb-S® (1-57) CD MS®) (1:1). XlMbM (1-58) 
fcfl3^4fc (1-59) (DIM (1:1) £#fco 
4b-&«& (1-56) tib&®) (1-57) 

iH-NMR(CDCl 3 )6: 1.40 (3H,t, J=7.2Hz), 3.33, 3.34 (3H,s), 4.09, 4.11 (2H,s), 
4.36 (2H,q,J=7.2Hz), 5.42, 5.43 (2H,s), 6.37, 6.39 (lH,s), 7.12-7.45 (8H,m). 
regio isomer mixture 
\b^m (1-58) t<b-&® (1-59) <DM&yo 

iH-NMR(d 6 -DMSO) 6: 3.24, 3.26 (3H,s), 4.04, 4.05 (2H,s), 5.56 (2H,s), 6.24, 
6.27 (lH,s), 7.13-7.60 (8H,m). regio isomer mixture 

nmm 6 o % 6 1 



ib&Wi ( 1 - 2 5 ) (135mg,0.5mmol)CD ^ D D * )\s A (6ml) b 7 -te h — 1- U )V 
(2ml) © jg ® W. £ ^ U ^> > ^ JV x. X r )\, (140mg,lmmol) N 
HOBt(135mg,lmmol), WSCD(155mg,lmmol)*Anx.MST 1 mffiMftLtzo 
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&^@^£^:fr*l7->(5ml)£;ta;U £ 3 NJS^(lml)£;bDX. fco 1ST 3 0 

5 ffltSa*^^^'-'!'^ — f*Ct«#s ffi&T&M LTitSm (1-60) (110mg)£ 

iH-NMR(CDCl 3 ) 8: 1.31 (3H,t,J=7.2Hz), 3.05 (4H,s), 4.15 (2H,d, J=5.7Hz), 
4.25 <2H,q,J=7.2Hz), 6.40 (lH,s), 6.80 (lH.s), 7.15-7.32 (5H,m), 7.53 (lH.s), 
8.82 (lH.s). 

10 -fb^tt (1-60) (110mg,0.31mmol)©^ 9 J — 0 9 1> A7k&*& 

(lN,0.31ml)^*Px.^ST 3 0 #g£# Ltz<> * 9 J -^^iffTSS U> ^^MX 

4b 1^ (1-61) (90mg)*f fco 
15 iH-NMR(de-DMSO) 8: 2.88-3.02 (4H,m), 3.84 (2H,d, J=6.0Hz), 6.17 (lH,s), 
7.10 (lH,s), 7.15-7.30 (5H,m), 8.55 (lH.s), 8.76(lH,s). 

mmm 6 2-86 

20 to 
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(0. 1 0) 



it 








iH-NMR 


I 


- 6 


2 




(CDCb) 6: 3.03(4H, s), 6.32(lH, d, 
J=7.5Hz), 6.42(1H, s), 6.79(1H, s), 
7.15-7.40(15H, m), 7.72(1H, d, 
J=7.5Hz), 8.80(lH,s). 


I 


- 6 


3 




(CDCls) 6: 2.95-3. 10(4H, m), 3.32(3H, 
s), 3.8K3H, s), 5.76(1H, s), 6.64(1H, s), 
7.15-7.32(5H, m), 8.65(1H, s). 


I 


-64 




(CDCla) 6: 2.95(3H, d, J=5.lHz), 
3.05(4H, s), 6.41(1H, s), 6.79(1H, s), 
7.06(1H, s), 7.15-7.32(5H, m), 8.80(1H, 
s). 


I 


- 6 


5 


H 


(CDCb) 6: 3.00-3.06(4H, m), 4.00- 
4.02(2H, m), 5.15-5.30(2H, m), 5.80- 
6.00(1H, m), 6.41(1H, s), 6.79(1H, d, 
J=1.5Hz), 7.15-7.35(6H, m), 8.79(1H, 
d, J=1.5Hz). 


I 


- 6 


6 




(CDCb) 6: 1.18(6H, d, J=6.0Hz), 3.00- 
3.06(4H, m), 3.50-3. 65(5H, m), 
6.41(1H, s), 6.79(1H, d, J=3.0Hz), 
7.15-7.30(5H, m), 7.43(lH, bs), 
8.79(1H, d, J=3.0Hz). 


I 


- 6 


7 




(CDCls) 6: 3.00-3. 06(4H, m), 4.57(2H, 
d, J=6.0Hz), 6.44(1H, s), 6.79<1H, d, 
J=1.5Hz), 7.15-7. 40(11H, m), 8.78(1H, 
d, J=1.5Hz). 
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(mil) 



mm* 



'H-NMR 



1-68 




(CDCls) 5: 2.95-3. 10(4H, m), 3.65- 
3.80(8H, m), 5.74(1H, s), 6.62(1H, d, 
J=1.2Hz), 7.18-7. 35(5H, m), 8.62(lH, 
s). 



1-69 




(CDCls) 8: 2.00(3H, s), 3.00-3. 10(4H, 
m), 3.44-3.60(4H, m), 6.19(1H, bs), 
6.37(1H, s), 6.77(1H, d, J=1.2Hz), 
7.15-7. 35(5H, m), 7.60(1H, bs), 
8.78UH, s). 



1-70 




(CDCla) 5: 1.27(3H, t, J=7.2Hz), 1.35- 
1.60(2H, m), 1.95-2.02(2H, m), 2.95- 
3.10(6H, m), 4.00-4.20(5H, m), 
6.39(1H, s), 6.78(1H, d, J=1.2Hz), 
7.15-7.35(5H, m), 8.77(1H, s). 



1-71 




(CDCb) 6: 1.26(3H,t,J=7.2Hz),1.65- 

1.82(2H,m),1.85-2.05(2H,m),2.55- 

2.65(lH,m),2.90-3.10(5H,m),3.12- 

3.28(lH,m),4.00-4.lO(lH,m), 

4.15(2H,q,J=7.2Hz), 4.30-4.42(lH,m), 

5.66(lH,s),6.60(lH,d,J=0.9Hz),7.15- 

7.38(5H,m),8.61(lH,s). 



1-72 




(CDCI3) 6: 1. 18-1. 80(8H,m), 1.90- 
2.02(2H,m),3.00-3.10(4H,m),3.80- 
3.95(lH,m),6.40(lH,s),6.78(lH > d ) J=l. 
2Hz),6.96(lH,d ) J=8.lHz),7.l5- 
7.38(5H, m),8.78(lH,s). 



1-73 




(CDCh) 6: 3.00-3. 10(4H,m),3. 70- 
3.95(8H,m),5.77(lH,s),6.51(lH,m),6.6 
3(lH,s),7.06(lH,m),7.15-7.38(5H, m), 
7.50(1H, s), 8.63(1H, s). 
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(^12) 







iH-NMR 


1-74 




(CDCh) 6 : 3.01(3H,d,J=4.8Hz), 3.02- 
3.08(4H,m), 4.60(2H,d,J=6.3Hz), 
6.20(lH,bs), 6.42(lH,s), 6.78(1H, d, 
J=1.2Hz), 7.15-7. 32(4H, m), 7.38- 
7.50(3H, m), 7.64-7.74(2H, m), 
8.78(lH,s). 


1-75 




(CDCla) 6: 3.00-3. 06(4H, m), 4.62(2H, 
d, J=6.0Hz), 6.42(1H, s), 6.78(1H, d, 
J=1.5Hz), 7.10-7.40(9H, m), 7.43(1H, 
bs), 8.78(1H, d, J=1.5Hz). 


1-76 


V 


(CDCls) 8: 3.00-3.06(4H, m), 4.56(2H, 
d, J=6.0Hz), 6.44(1H, s), 6.79(1H, d, 
J=1.5Hz), 6.98-7.38(9H, m), 7.43(1H, 
bs), 8.78(1H, d, J=1.5Hz). 


1-77 




(CDCI3) 5: 3.00-3.06(4H, m), 4.53<2H, 
d, J=6.0Hz), 6.43(1H, s), 6.79(1H, d, 
J=1.5Hz), 7.00-7.10(2H, m), 7.18- 
7.38(7H, m), 7.40(lH, bs), 8.78(1H, s). 


1-78 




(CDCls) 6: 3.00-3.06(4H, m), 4.67(2H, 
d, J=6.0Hz), 6.43(1H, s), 6.79(1H, d, j 
J=1.5Hz), 7.10-7. 35(5H, m), 7.50- 
7.70(3H, m), 8.12-8.20(2H, m), 
8.78(1H, s). 


1-79 




(CDCls) 5: 3.00-3.06(4H, m), 4.67(2H, 
d 7 J=6.0Hz), 6.43(1H, s), 6.79(1H, d, 
J=1.5Hz), 7.15-7.35(5H, m), 7.49 and 
8.21(2Hx2, ABq, J=8.7Hz), 7.60(1H, 
bs), 8.78(1H, s). 
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1 3 ) 



'H-NMR 



1-80 




(CDCls) 5: 3.00-3.06(4H, m), 
4.47(2H,d,J=6.0Hz),6.44(lH,s),6.60- 
6.75(3H,m) ( 6.79(lH,d,J=1.5Hz),7.10- 
7.35(6H,m),7.38(lH,m),8.78(lH,s). 



1-81 




(CDCls) 5: 3.00-3. 06(4H,m), 4.44(2H, 
d, J=6.0Hz), 6.43(lH,s), 6.66(2H, d, 
J=8.1Hz), 6.79(1H, s), 7.10-7.38(8H, 
m), 8.78(1H, s). 



1-82 




(CDCla) 6: 3.00-3. 06(4H, m), 3.89(3H, 
s), 4.56(2H, d, J=6.0Hz), 6.41(1H, s), 
6.78(1H, d, J=1.5Hz), 6.88-6.96(2H, 
m), 7.15-7. 32(7H, m), 7.56(1H, bs), 
8.78(1H, d, J=1.5Hz). 



1-83 




(CDCls) 6: 3.00-3. 06(4H, m), 3.81(3H, 
s), 4.54(2H, d, J=6.0Hz), 6.44(lH, s), 
6.80-6. 96(3H, m), 7.15-7.29(7H, m), 
7.40(1H, bs), 8.78(1H, s). 



1-84 




(CDCls) 5: 3.00-3.06(4H, m), 3.80(3H, 
s), 4.50(2H, d, J=6.0Hz), 6.44(1H, s), 
6.79(1H, s), 6.88(2H, d, J=8.0Hz), 
7.15-7.40(8H, m), 8.78(1H, s). 



1-85 




(CDCls) 6: 3.00-3. 06(4H, m), 
4.60(2H,d,J=6.0Hz),6.42(lH,s),6.79(l 
H,d,J=1.5Hz),7.15-7.40(6H ) m), 
7.49(lH,bs), 7.71(lH,d,J=8.lHz), 
8.56(lH,bs),8.61(lH,bs),8.78(lH,s). 
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(mi 4) 





mm* 


iH-NMR ! 


1-86 




(CDCls) 6: 3.00-3.06(4H,m), 4.61(2H, j 
d, J=6.0Hz), 6.43(1H, s), 6.79(lH, d, 
J=1.5Hz), 7.15-7. 38(7H, m), 7.53(1H, 
bs), 8.57(2H, bs), 8.78(1H, s). 



mmm 8 i 




5 it ® ( I - 2 4 ) (135mg,0.5mmol) £ , 7 > =- 7 - * J — )V mWL 
(2.3N, 10ml) 3 B N8t& U fc o ^ CD ^7jC £ 1M X , ^ D O ^ ;V A "C*» ffi b . 

^r-y->CTi5fe#. MffiT^^UT^fb^fe (1-87) <70mg)£*§£o 
10 iH-NMR(CDCl 3 ) 6: 3.00-3.05 (4H,m), 5.70 (lH.bs), 6.41 (lH,s), 6.80 
(lH,d,J=1.2Hz), 6.94 (lH.bs), 7.15-7.35 (5H,m), 8.83 (lH,d, J=1.2Hz). 

mmm 8 8. 8 9. 90 
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PhCHO 




(C0 2 Et) 2 




2,4-;i/^ *J >(1.07g,10mmol)©J®-fb^ * V X16ml)%%(C N -78°C©^aiT 9- 
BBNOTf(0.5M in n-hexane,10mmol)^iP^. feo ^C^-f V7*D tf^xf^T ^ 
>(1.55g,12mmol). S^>X7;i/rt H (1.06g,10mmol)£ An X. tz o IigT4H 

(1.48g)£f# £o 

3 *!? fa 3~ h HA (2.7g,18mmol) *J «t I>" h 'J ^ ^ ^1/ *s U A * O U K 
10 (2.0g,18mmol)£DT-fe b »J ;i/(10ml)^^ t , -ft^fe 5 (640mg,3mmol)£ HQ X. > 

wait. 7k^> ^^ufco ^^^g^b^fai^^^^^^^^-^^^-r^^Us 

MJET$£^UT> ftii^6<400mg)£fi feo 

15 #1IT 38 P$Fi3«i$ L-fco gl^gilt, Yb-£tf 7 (560mg) 

±B3f#£ft£-{b-£t?6, &lMb£-#)7 t^fb, $|JE0!I2, 3 t |hJ1§ £ 
JBMT. -fb-^^ (1-88) x (1-89) . -fb-^#J (1-90) £^£ 0 
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it^m (1-88) 

iH-NMR(CDCl 3 ) 6: 1.41 (3H,t,J=7.lHz), 4.39 (2H,q, J=7.lHz), 6.69 (lH,s), 
7.04 (lH,d,J=16.5Hz), 7.30-7.50 (6H,m), 7.55 (lH,s), 7.58 (lH.s), 8.34 
(lH,d,J=7.2Hz). 
5 (1-89) 

iH-NMR(CDCl 3 ) 5: 1.40 (3H,t,J=7.0Hz), 2.98 (4H,s), 4.38 (2H,q, J=7.0Hz), 
6.65 (lH,s), 7.01 (lH,d,J=5.7Hz), 7.13 (lH,d,J=7.2Hz), 7.20-7.34 (5H,m), 8.29 
(lH,d,J=5.4Hz). 
<t&® (1-90) 

10 iH-NMR(de-DMSO) 6: 2.94 (4H,s), 6.40 (lH.s), 7.15-7.33 (7H.ni), 8.35 
(lH,d,J=5.4Hz). 



mmm 9h 92, 93. 94 
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©#iPT n-T'^^U^^A (lOmmol) £ ffi T L tz o * ^ > 2> ;i/ ^ D 5: K 
(1.71g,10mmol)£i]D*. N &UtZ&foL 3 0#«#L& o SJE&M^J®<bT £ 

-z&m-t%mft*mm Lits® 8 (478m g ), sv^* 9 a.6i g )£#£ 0 
(1-91) zmtzo 

iH-NMR(d 6 -DMSO) 6: 2.90-3.10 (5H,m), 6.12 (lH,s), 6.98 (lH.s), 7.02-7.24 
(10H,m), 8.90(lH,s). 

±mmt>ntzib&® 9 izM\^, mmm2 £mm<D-&f&m&m^x, its® a- 

92) *m tzo 

iH-NMR(CDCl 3 ) 6: 1.31 (3H,t, J=7.lHz), 2.80-3.00 (4H,m), 3.89 (2H,s), 4.30 
(2H,q,J=7.1Hz), 6.78 (lH.s), 7.00-7.30 (10H,m), 8.84(lH,s). 

It's® 9 (865mg,3mmol)© THF(10ml)^tt^ -78°C£D^SPT n-^^;i/>;^^ 
A(3mmol)£*j§T Ltzo&lZis a. ^^^-t-^-^;i/(3.0g,15mmol)^inx. 3 0 frMft 

^-Uxn-^^r-y >-»Ri^-;i/Tf»air*H^*»aS LT,<fb-£tKl-93)(780mg) 

iH-NMR(CDCl 3 ) 6: 1.47 (9H,s), 2.91 (4H,s), 3.79 (2H,s), 6.69 (lH.s), 7.04-7.30 
(10H,m), 8.77 (lH,s). 

ibS® (1-93) (100mg,0.24mmol)©H-fbp< U >(2mimWtlZ TFA(lml) & 2m £ % 

ffiT^^LTYb-^^J (1-94) <80mg)£f#£ o 

iH-NMR(de-DMSO) 6: 2.88 (4H,s), 3.78 (2H,s), 6.95 (lH.s), 7.05-7.30 (lOH.m), 
8.81 (1H, S ). 



86 




0-95) 



A-*?- )V-Q-7 aL*^;t/t:U 3. >(595mg,3mmol)© THF(15ml)$g*& £ . -78°C 
5 0^9Tn^^;i'Uf^A(3mmol)*)iTbfco 1- h U ^/I/-1H-[1,2,4] h »J 

T v — ;u-3-* ;i/3i;>Rx.-?- < n/i^7 i ;i/(i.i5g,3mmol)&m^.,*©^ o°cic:#S b 

MJET^*ib-C, 4b£tV!ll 0 (906mg) 
10 it^mi 0<200mg,0.37mmol)©5?tf*"fr><5ml)j6ifcfc: 1N-HC1 **«(lml) 
^ftl^. 50'CT* 30#fil# bfco ^Oft^STfc^VT lN-NaOH 2k}§$i(lml)£in 

i-^;i/^T^fe#. ^£ETf2^b-C^fb^^ (1-95) (64mg)*»fco 

1H-NMR (d6-DMSO) 6: 2.90-3.05 (4H,m), 6.29 (lH,s), 7.08 (lH,s), 7.18-7.35 
15 (5H,m), 8.35 (lH.bs), 8.75 (lH,s). 



mmm 9 6 

(tl5) 







iH-NMR 


1-96 




(DMS0-d6) 6: 2.85-3.05(4H,m), ! 
6.27(lH,s), 7.07(lH,s),7.16-7.35(5H ) 
m), 8.70(lH,s). 
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(1-97) 



4-^f;i/-6-7x^f ^ ->*>(595mg,3mmol)© THF(10ml)&*& C N -78°C 

5 ©#£PT n-^^;i/ >;^£ A(3mmol)£}j§T Lfco & 7 — ;i/-2-± )V * > M*. 
T-JluX ^;l/(472mg,3mmol)*An^.^ ^ 0°C £ L T 3 0 frMW U £ o S 

(1-97) (502mg)£f#£ o 
10 iH-NMR(CDCl 3 ) 5: 3.00-3.07 (4H,m), 6.44 (lH,s), 6.70 (lH.s), 7.18-7.29 
(5H,m), 7.53 (lH,d,J=3.0Hz), 7.92 (lH,d, J=3.0Hz), 8.67(lH,s). 

MMM 9 8-105 

±mm$k®fcfoiz£ D-^-fiSLfco fflv^ btirz^xT Kmmikco&ffim, tuft 

15 fl3^»©#«au iiefcU^-* SWTOiCSto 
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($16) 









iH-NMR 


I - 


9 


8 


BOOO^ 


Hor X 




(CDCls) 6: 3.06(4H, 
s), 3.57(3H, s), 
5.36(2H, s), 6.08(1H, 
s), 6.42(1H, s), 
6.80(1H, s), 7.18- 
7.29(5H, m), 
8.83(1H, s). 


i - 


9 


9 


CFsCOOEt 


MU 




(CDCI3) 6: 3.02- 
3.05(4H, m), 
5.70(1H, s), 6.67(1H, 
s), 7.16-7. 29(5H, m), 
8.64(1H, s). 


i - 


1 


0 0 


o 


X 

hct" 


OEt 
#-OEt 


(CDCI3) 8: 1.39(6H, t, 
J=7.lHz), 3.07(4H, 
s), 4.19-4.26(4H, m), 
6.24(1H, d, J=9.9Hz), 
6.81(1H, s), 7.16- 
7.29(5H, m), 
8.93(1H, s). 


i - 


1 


0 1 


Etoo< l^ 


S JL 




(CDCI3) 6: 2.75(3H, 
s), 2.96-3. 10(4H, m), 
6.37(1H, s), 6.76(1H, 
s), 7.15-7.32(5H, m), 
7.70(1H, s), 8.82(1H, 
s). 


i - 


1 


0 2 








(CDCla) 5: 2.98- 
3.10(4H, m), 
3.50(3H, s), 4.64(2H, 
s), 6.43(1H, s), 
6.70(1H, s), 7.16- 
7.33(5H, m), 
8.77(1H, s). 


i - 


1 


0 3 


EtOOO^N 




(CDCI3) 6: 2.48(3H, 
s), 2.95-3. 08(4H, m), 
6.16(1H, s), 6.34(1H, 
s), 6.71(1H, s), 7.18- 
7.35(5H, m), 
8.77(1H, s). 
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(117) 









iH-NMR 


1-10 4 


EtOOC^O 




(CDC13) 6: 2.36(3H, 
s), 3.00-3.08(4H, m), 
6.11(1H, s), 6.56(1H, 
s), 6.79(1H, s), 7.18- 
7.36(5H, m), 
8.82(1H, s). 


1-10 5 






(CDCI3) 6: 3.00- 
3 12(4H m) ' 
6.67(1H, s), 6.84(1H, 
s), 7.16-7.32(5H, m), 
8.59(1H, s), 8.62(1H, 
s), 8.90(1H, s), 
9.21(1H, s). 



injgtfy 1 0 6 



10 




HQ 




-fb^^C 1 - 9 8 )(100mg,0.28mmol)Op< * y — ;i/(5ml)^M Id > 3 NttlK(lml) 

ilf&fifc<ifili8l*yxf^x-fM:TSit», m&T&M vxib-fr®) (I 
- 1 0 6 ) (44mg)£f# tzo 

iH-NMR(d 6 -DMSO) 6: 2.91-3.01 (4H,m), 6.01 (lH,s), 6.41 (lH,s), 7.05 (lH.s), 
7.18-7.28 (5H,m), 8.72 (lH.s). 
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(1-100) (1-107) 



ib-SVO (I - 1 0 0) (40mg,0.11mmol)©JSftiP< ^ V >(2ml)giC, h'J^f 
)\s^*))VZTU* K(135mg,0.88mmol)^*n^.s g^T 6 I^F^ilf bfeo J;^ 

^ LT-fb^-^J (1-10 7) (41mg)£#£ 0 

iH-NMR(d 6 -DMSO) 6: 3.01 (3H,s), 6.06 (lH,d, J=9.0Hz), 7.20-7.30 (6H,m), 
8.95 QH,s). 

10 MMM 10 8 




(1108) 



4-^ 5^;b-6-7 oi^^^tf 'J 5: ^ >(293mg,1.48mmol)fD THF(lOml)^^ 13 N - 
78*C © tfr£PT n-^^ )V V ^ £ A (1.48mmol)£ ffiT V tz o & 13 ft 1 1 

(400mg,1.48mmol)£;bn;U ^©tOttffiltS 0 frM ft b £ o KJ&Wl tZ Mfc 

Vit&Vd 1 2 ©ffl£/&tj£^£ 0 CO-fb-^r^l 2 ©3ffi£6£fe<£> ^^^-b- >(3ml) 
3 N Mm(2ml)%fiaZ. 7 0°CT* lB5P^ilU$L£o SlSMETSSl 
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)V^-T)\siZX&c&s iET^HLtfb^ (1-108) (10mg)*»feo 
iH-NMR(CDCl 3 ) 6: 2.90-3.10 (4H,m), 6.56 (lH,s), 6.69 (lH,s), 7.10-7.30 
(5H,m), 8.56 (lH,s), 9.09(lH,s). 

5 mmm 1 o 9 




4,6- J** «J 5. >(2.95g,27.2mmol)© THF(30ml)^r«(-s -78°C©^aiT 

(5.15g,27.2mmol)^ia^., 0°CC#^U3 0 Ufeo KJfc*fc*SiQ*.*ig?ll 

10 #$i&£^ir *-e*»*iPAfco **** n-^*-fr>-e*i* bfcm, aciS***?" 
^A'Jtt^itJt-, *iHb:*- h >; sad*. yxfM-f*?iiii 

HiU Klbfco '*»ft«ETfSil/^« 1 3<4.03g)*»fco 

<b » 1 3 (430mg,2mmol) © THF(3ml) % ft £ * *^Tft6* 1 4 
(280mg,2mmol)^> t fcy c t-^" b * »J •> A (450mg,4mmol)£: An X. x ^*Sfc:#?SL 

MffiT^^b-C-fb-^^ ( 1 - 1 0 9 ) (250mg)^||feo 
iH-NMR(CDCl 3 ) 6: 3.00-3.06 (4H,m), 6.86-7.02 (4H,m), 7.10-7.18 (2H,m), 
7.29-7.34 (lH.m), 8.87 (2H,d, J=1.5Hz), 8.99 (lH,s). 

20 

mmm no, 1 1 1 
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(il8) 









iH-NMR 


I - 1 1 0 






(CDCh) 6: 3.00- 
3.06(4H, m), 6.89(1H, 
s), 6.90(1H, d, 
J=1.5Hz), 7.18- 
7.35(6H, m), 8.86(2H, 
d, J=5.lHz), 8.99(1H, 
s). 


I - 1 1 1 


EtOOCX^ 




(CDCI3) 5: 3.00- 
3.06(4H, m), 6.70(1H, 
s), 6.83(1H, d, 
J=1.2Hz), 7.08- ; 
7.40(6H, m), 7.81(1H, 
dt, J=7.8, 1.5Hz), 
8.01(1H, d, J=7.8Hz), 
8.64(1H, d, J=3.6Hz), 
8.86(2H, d, J=1.5Hz). 



mmm 112, 113. 114 




5 4-*3~)V-Q-y i^^;i/tT U 5: is >(8.8g,44.4mmol)<9 THF(220ml)}g^fw> 2k*£ 
T-fb^^ 1 5 (10.0g,44.4mmol)i5«ty t t-7 h * is i3 V tf A (10.5g,93.6mmol)£ #D 

Mcimu-c lo^-mmnvtzo &fomzmit7>^ mz.. 

10 mmLlt-gr!®) ( I - 1 12) (7.38g)&£Mb-£-^ ( 1 - 1 1 3 ) (580mg)^^fe o 
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ih&yo (1-112) 

iH-NMR(CDCl 3 ) 6: 1.43 (3H,t, J=7.2Hz), 3.00-3.06 (4H,m), 4.44 

(2H,q ) J=7.2Hz), 6.81 (lH.s), 6.88 (lH,d, J=1.2Hz), 7.16-7.30 (6H,m), 8.05 

(lH,dd,J=8.4,0.9Hz), 8.40 (lH,dd, J=8.4,2.4Hz), 8.90 (lH,d, J=0.9Hz), 9.21 
(lH,dd,J=2.1,0.9Hz). 
it-Sty) (1-113) 

iH-NMR(CDCl 3 ) 6: 1.62 (9H,s), 6.79 (lH.s), 6.87 (lH.d, J=1.2Hz), 7.16-7.30 

(6H,m), 8.03 (lH,dd,J=8.4,0.6Hz), 8.33 (lH.dd, J=8.4,2.lHz), 8.90 
(lH,d,J=0.6Hz), 9.15 (lH,dd,J=2. 1,0.9Hz). 

-fb-^-tJ ( I - 1 12) (1.38g,3.68mmol)©^ * J —;i/(50ml)^M £ V 9~ 

^ A2k^maN,i4mi)^in^, mmmmy i mmmftLtzo * * ; -;i/£meet 
* & an x. £ o &®ffi&m.&*7x-r$L'z-!7 3L>m*i)U7L. mm^^^x-m 

ft. OZMLfzo ffil£Tmm*%i£{sffitii&m*i;^^>\'^-TJliZT&t&. 

mmT&M isXit-S® ( I - 1 1 4 ) (950mg)£*#7co 

iH-NMR(d6-DMSO) 8: 6.81 (lH,s), 6.81 (lH,s), 7.16-7.35 (6H,m), 8.05 
(lH,d,J=8.4Hz), 8.41 (lH.m), 8.88 (lH,s), 9.10 (lH,m). 



mmm 1 1 5 




17 



4- ^ f A -6- 7 x ^ f ;V tf U ^ ^ > (1.3g,6.6mmol) © THF(15ml)^MC. -78°C 
(DftmT n-^^-)]/ U =?t> A(6.6mmol)£?&T L£o N-? d ^ > -tf > x )V 
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5 (1.3g)&»fco 

-115) fcfffc. 

iH-NMR(d6-DMSO) 5: 3.10-3.41 (2H,m), 5.77 (lH,ddd,J=4. 2,8.7,48. 6Hz), 
6.38 (lH,s), 7.21-7.32 (5H,m), 7.50 (lH,s), 8.98 (lH,s). 

10 

mmm ne, 1 1 7 




N-T -fe ^ U ^> > (3.51g,30mmol)© ^ n D * ;l/ A (30ml) t7t f - h 'J ^ 
(10ml)©?g-^?^?gf3, N,0-^^^-;i/t h'D^ri';i/7? > Jg^^(3.22g,33mmol), 
15 HOBt(4.46g,30mmol) . WSCD(5.59g,36mmol) % S If h U x f ;i/ 7 ; > 
(3.34 g) 33mniol)^*nx.^ST 3^P^lt# bfco ig*££@ic bf# £ tlfczl©^ ^ 

ZMfr*m& VXs 1 8(4.l0g)£*#£o 

ih&Wl 8 (4.40g,27.5mmol)© THF(30ml)?gM ^ *^T7i^^vn^ 
20 >)A7"D ^ F' ( 1M in THF,60mmol) SiPX.> ^©^^St3#^U 30#Ji#L£:o 
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Dn^;i/A-^^/-;i/-ciHlt4i^$Iilft^ l 9 (3.56g)£f#£<> 

ib&tal 9 (1.5g,7.3mmol)© I- Jls^>&mkl. # * > ffifls U > (3g)*i0 * % 

n-^*1t >-11^:n^;VT*&m-r£B#£i§i^ L4b-gt® 2 0 (l.lg) 

-116) 

iH-NMR(CDCl 3 ) 6: 1.39 (3H,t, J=7.2Hz), 2.99 (4H,s), 4.36 (2H,q, J=7.2Hz), 
6.53 (lH,s), 6.79 (lH.s), 7.13-7.35 (5H,m). 

fc&m (E-l) (50mg,0.17mmol)©^;fr3r-y->(3ml)}g?#£, 3 N l&$K3ml)£ 

invito 5 o-cfzin^u 3n3HH*J*L&«, fcitiiax, jkmm&T)i}j u 

M*LT-fb^r% (1-117) (31mg)&mfco 

iH-NMR(ds-DMSO) 6: 2.85-3.05 (4H )m ), 6.37 (lH,s), 7.05 (lH,s), 7.10-7.32 
(5H,m). 



118^ 119 




Q H2 V 

n-Bu4NBf3 

_ - ~\-CHO 




(1118) (1-119) 
4-7xr^-l-7^t-;KU8g ) 10mmol)©7-l:fxh \) ;i/(50ml)^M C N ^ 
h 7^^;i/T>^-e7A h U 3; H (4.82g, lOmmol) £ iQ 50°Cf 30 #«|J$ 
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*LT'fb^^2 1 (2.21g)£^£o 

i\j^^2 1 (1.0g,4.4mmol)©7'-fe h — h »J ;i/(10ml)^M t . f^7th7? h* 
(660mg,8.8mmol)SAnx 2 P$ US *D f& ii Sfc b fco MJf&M C J^^** ± h U^A*^ 

^ai-rSffi^SM^ Vlb-S® 2 2 (750mg)&f#fco 

<b£-t> 2 2 cm Us f^ss^i 2 % 3 tmm®&f&&*m^xfc'&yd ( i - 1 1 8 ) , 

<b&to ( I - l 19) *f*fco 
10 <b^1& (1-118) 

iH-NMR(CDCl 3 ) 6: 1.38 (3H,t, J=7.2Hz), 2.97 (2H,t, J=7.7Hz), 3.16 
(2H,t ) J=7.7Hz) ) 4.35 (2H,q, J=7.2Hz), 6.69 (lH,s), 7.15-7.38 (5H,m), 7.42 (lH,s). 

it<&® (1-119) 

iH-NMR(de-DMSO) 6: 2.93 (2H,t, J=8.0Hz), 3.12 (2H,t, J=8.0Hz), 6.63 (lH,s), 
15 7.18-7.38 (5H,m), 7.48 (lH.s). 



mm i2o, 121 





20 



(co 2 e) 2 

II rt * 

HC 

(1-121) 

3 0%th'J>)A^ h K 9 J -;l/^M(275mmol){c:, *?-)V-3-T 5 J 
?U h*-T Kl2.5g,110mmol):fe <fctf*;i/AT 5; K (50g,llmol)£ ill X. , 3^^iP 
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it^m2 3 (10.45g,95mmol)£#*^igfb U >(50g)£;!jn;L> 110°C "C 20 frMW 

-c*tt<fb:*- h *A*An*.fc 0 $>^;i/x— -r^-etttfu 

SSc LXih-^^S 2 4(8.35g)£*#fe 0 

<t^<m 2 4 (6.95g,54mmol)CD N- * ^ tf O U K>ig?g{3 N h U ;i/ tf X 
(18g,57mmol)*5 cfc^ Pd(Ph 3 )4(3.1g,2.7mmol)^ADX., 80°CT- 3 B$F^i$ b £: o S 

■fb-^-^ 2 5 c^u uss^ ii2 N ii4 tmm<D-&i&m*m^x, ( i 

-12 0) *«klMb-&4& (1-121) 
Yb^-^J (1-12 0) 

iH-NMR(CDCl 3 ) 6: 1.40 (3H,t,J=7.4Hz), 4.37 <2H,q,J=7.4Hz), 5.74 
(lH,dd,J=10.8,1.5Hz), 6.45 (lH,s), 6.50 (lH,dd,J=17.1,1.5Hz), 6.71 
(lH,dd,J=17.1,10.8Hz), 8.89 (lH,s). 
ib&fa (1-12 1) 

iH-NMR(de-DMSO) 5: 5.74 (lH.d, J=11.0Hz), 6.28 (lH,s), 6.47 
(lH,d,J=17.0Hz), 6.74 (lH,dd,J=11.0,17.0Hz), 7.40 (lH,s), 8.82 (lH,s). 

mmm 122. 123, 124 
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(1-122) (1-123) (1-124) 

U^AT^-^A/W K7-f K(2.5g,66mmol)© THF(lOOml)^^ lC , 
T 6-^^-^ — 5=-;va.^-7 i >'l/(10g,66mmol)?:A[|^.^ fSCf SIT 10 

-fb-&^2 6 (7.9g,64mmol)© 9 D D sJWl/ A(100ml)jfttt C * — ^<bv>#> 

(27.9g,321mmol)*inx.s 60°CT: 1 £i6**%aU 

10 lsXfc&V0 2 7 (7.1g)*^fco 

^f;H>ij7i^l/*^$->)A^D* b*(22.0g,61.5mmol)© THF(50ml){3 , 

7jc#T n-^^-^U *-»A(61.5mmol)**iT U 30?3-ii#b£:o *©fcfc*4&2 
7 (7.1g,58.6mmol)© THF(20ml)&*& & «T b. ^fil:#£bt lBSP^St^bfco 

15 j9 6ftfc8S»*'>'J *^;i/*^a^dv hiT77-(-l:WU n-^*-y->-iE 

ttjt^^-eKfffl-rsH^ftaJBb^ <t&vi2 8(8.og)§fffeo 

flS % 2 8 (7.0g,58.6mmol) © THF(200ml) SSiC S/a <>8f xf ^ 
(85.7g,68.6mmol):j3«fcV t-^ h *^>* U >7 A(13.2g,58.6mmol)£*tlX.> ftD*fc»» 

t 4mmm.WLtz 0 Rj&mz.mfo7 to*.. &m^9-»xmm 

ffiTf£$l LXfc&ya (1-12 2) (6.7g)*#fc« 
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iH-NMR(CDCl 3 ) 5: 1.40 (3H,t, J=7.lHz), 4.36 (2H,q,J=7.lHz), 5.40 
(lH,d,J=11.0Hz), 5.83 (lH,d,J=17.6Hz), 6.56 (1H, S ), 6.69 
(lH,dd,J=l 1.0, 17.6Hz), 7.18 (lH,d, J=8.2Hz), 7.79 (lH.dd, J=2.2,8.0Hz), 8.43 
(lH,d,J=2.2Hz). 

<b&to (i-i22) c^u mmm 3 bmm<D-&j&&*muT, it^m ( 1 

-12 3) *»fc 0 

iH-NMR(de-DMSO) 6: 5.42 (lH.d, J=11.3Hz), 6.01 (lH,d, J=17.7Hz), 6.56 

(lH,s), 6.77 (lH,dd,J=11.3, 17.7Hz), 7.50 (lH,d, J=8.5Hz), 8.07 
(lH,d,J=2.1,8.5Hz), 8.60 (lH,d,J=1.8Hz). 

-fb^fe (i-i23) c»u nmm 6 o tm m^x. its® ( i 

-12 4) %n tzo 

iH-NMR(CDCl 3 ) 6: 4.60 (2H,d,J=6.0Hz), 5.38 (lH,d,J=ll.lHz), 5.80 
(lH,d,J=17.7Hz), 6.60 (lH,s), 6.66 (lH,dd, J=ll.l,17.7Hz), 7.18 (lH,d, J=8.4Hz), 
7.20-7.42 (5H,m), 7.78 (lH,dd, J=2.4,8.7Hz), 8.26 (lH,d, J=2.4Hz). 



mmm 125, 126 




(C0 2 Et)2 kwJv UOH 



it & m 2 8 (330mg,2.8mmol) © THF(2ml) & & iZ „ 9-BBN(0.5M in 
THF,5.5mmol)^iPx, 60'CX 3l$ra«#Lfco *©»M£i**PU 3-t"< 
> * > (1.7g,8.3mmol) N Tfc^fc^h'J^ATkjg^ (3M,8.3mmol) «fc V 
PdC12(dppf)(226mg,0.3mmol)^irax. N 50°CT- 3 B^ift^Lfco £ Jfc * K * * Hi 




»H 
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2-^^;i/-5-7 'J >(540mg)£ff£ o 

5 /&&£fl§0-C, -fb-art) (1-12 5) . tfi^W (1-126) 

it^m (i-i25) 

iH-NMR(CDCl 3 ) 6: 1.39 (3H,t,J=7.1Hz), 4.35 (2H,q, J=7.lHz), 6.54 (lH,s), 
7.08-7.32 (6H,m), 7.47 (lH,dd,J=2.1,7.8Hz), 8.20 (lH,d, J=2.4Hz). 
(1-12 6) 

10 iH-NMR(de-DMSO) 6: 2.92 (4H,s), 6.52 (lH,s), 7.15-7.31 (5H,m), 7.42 
(lH,d,J=8.4Hz), 7.77 (lH,dd,J=2.1,8.1Hz), 8.36 (lH,d,J=2.1Hz). 

mmm 127. 128 
15 ^©^m^s^*^— * &«T©^i£*-ro 

(119) 



4bi^## 




iH-NMR 


1-12 7 


^^^^^ 


(CDCI3) 6: 1.21(6H,d,J=6.7Hz),1.39(3H,t,J- 
7.0Hz), 2.80-3. 00(4H,m), 3.00-3. 18(lH,m), 
4.35(2H,q,J=7.0), 6.54(lH,s), 7.00-7.30(5H, 
m), 7.48(lH,dd,J=2.1,5.8Hz), 8.21(1H, d, 
J=2.lHz). 


1-12 8 


^^^^^^^ 


(DMSO-d6) 5: 1.14(6H,d, J=6.9Hz),2.80- 
3.00(4H, m), 3.00-3.20(lH,m), 6.52(lH, s), 
7.05-7. 30(4H, m), 7.43(1H, d, J=8.0Hz), 
7.76(1H, dd, J=2.2, 6.0Hz), 8.35(1H, d, 
J=2.2Hz). ; 
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(J-2) 



Resin A 




TFA 




0-129) 



Resin B 



Wang Resin(5.59g,0.65mmol/g) £ DMF(80ml) £ fy £ > Mi^it-a^O ( J-2 ) 
(1.39g,7.27mmol) N HOBt(982mg,7.27mmol) . N- * =f- )V )V 7ft U > 
5 (1.47g,14.5mmol)s St? PyBop(3.78g,7.27mmol)*Anx . iST 24 I^F^i^L 

fee ft e>ftfc@4l£ dmf, 7K. S^^-fb^ 9- v >x*ffi& MffiT 

^ilt^ Resin A(5.84g)£f#& 0 

Resin A(30mg)£ THF(0.4ml)£ AD ;U fit 9-BBN(0.5M in THF,0.4ml)<&iPx. 
X, §iST4MMlf;, J^^* U A2k^M(2M,0.1ml)^in^ N 2 

10 - T±9-)V3— h'^O-H >(41mg,0.2mmol), J&V PdCl 2 (dppf)(3mg)$:in x. T . 

50°c-e 2oi^p^^^Lfeo If ixfc Glffl £ DMFs * s ^ * j — ;k Rvrmt*^ 

Is >X-m& LT Resin B £f#£ 0 

Resin BC2 0 %TFA-i£-fb* 1/ >&*££AD;U iST lBtP^gi^Lfco M 
j£M£diJET*&*£®5& ih^m (1-12 9) £„ ^fig^ii 

15 LC-MS*^^ h;i/##f£ J; & x [M+H]+#3ttg £ ft£ 0 
ilW 13 0-174 

Wb&K S^^-fb^-tJO^jg^J^TO^t^f o LC-MS 
[M+H]+#?£IS£*l2ro 
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5 tzo 

( 1 ) d n Ammcomm 

7?^f A7 7^Ti/7tia!)^$tlfe)ilT©#DNA5,KTE;t^7 7 
— : lOOmM KC1, ImM EDTA, lOmM Tris-^^ (pH 7.6)) izmMZ'&Z 

SfCDNAj&M (2pmol/|il) # £ — 4* y h DNA ?g?S(5pmol/|xl) 
10 £Pi§gLfco -B^SfcgK *9>&^*fcfilS£TW , Tffi«aiB±&7 = 

(M DNAIB?«J) 

5'- Biotin-ACC CTT TTA GTC AGT GTG GAA AAT CTC TAG CAG T-3' 
3'- GAA AAT CAG TCA CAC CTT TTA GAG ATC GTC A-5' 

15 y v h DNAia^iJ) 

5'- TGA CCA AGG GCT AAT TCA CT-Dig-3' 

3'-Dig-ACT GGT TCC CGA TTA AGT GA -5' 

(2) mmm ( i c 5 0 ffi) v>m%. 
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Streptavidin (Vector Laboratories #§£) £ O.lM J^gg^ V 7 7 — ffi. (*fl££ : 
90mM NasCOa, lOmM NaHCOs ) fcjgfrL, Wig.* 40 u g/ml C L- & e CI ©?§ 
# 50 ju 1 £^ A y 71/- r ( NUNCttSU) © •> jc/I/ C *P x. „ 4°CT--&|£ 
«siRS***o*K:#^i.;i/* U 7T— (ifflJEK: 13.7mMNaCl, 0.27mM 

5 KC1, 0.43mM Na 2 HP04, 0.14mMKH 2 P04> 7? 2 0^^^ v 1 % 7, * A * )]/ 7 £ 
^ts U r — 300>u 1 &in^ 3 O^^/d y*>7L-fco £ 

3i/l/*'J>»^5'7r-T;2|giJfe»it % SS DNA g« (2pmol/nD 50 #1* 

10 ^{c:±a2*^T-ii^ Lfe#<?xM:,;W 7 7-(^:150mMMOPS (pH7.2), 
75mM M11CI2, 50mM 2-mercaptoethanol, 25% glycerol, 500 ju g/ml bovine 
serum albumin -fraction V) 12 /u U 9 — DNA (5pmol/ul) 1 p. 1 *5 

-£*$>© DMSOM6 // 1 SftljUtfS??' -f 73 > h n— ;i/(PC)£ LtOxK 
15 DMSO 6/zUJ)Dx5o *l:^>r^7-t'M (30pmol) dul&tia*., 

M < M&lsfzo 4 73 > h D— ;i/ (NC) i: bt © :n ;WC {£ N (#1 

J5£ : 20mM MOPS (pH7.2), 400mM potassium glutamete, ImM EDTA, 0.1% 
NP-40, 20% glycerol, ImM DTT, 4M urea) 9 jU 1 ^:1m^.fz 0 

#ri/- h ^ 30 °c-t- 1 ^^-o^i^- Kf&m&mx, v>mnv7 

20 7 — T* 2 Hl*$fc?f» Lfco V 7 * 7.7 7 #—-eWffiLfzffii?3*i'V'—> 

(t^i? Fab 77^/>h : »J >#-*tS£) 5: 100 /u 30 'C 

■C 1 ^^^^$tf;t> 0.05 % Tween20 fc^tf 'J 7 7 — T? 2 0, 'J > 

iAy7 7--eiin, Jii&*$fc#u£o t;i/* »; 7*777$ — -em&ny 

7 7— (&B£g : lOmM;^^ hD7i-A*^7i-l> (Vector Laboratories # 
25 M), 5mM MgCh, lOOmM NaCl, lOOmM Tris-±g^(pH 9.5)) £ 150 ju ltiQz.X 
30 °CX- 2 mm&)&$-&. 1 NNaOH^^50 /u 1 *fia ±Sbtz&, 
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x-)WDWtyt&. (OD405nm) fcffljgb* J^T © Wr$L& O ffi^ £ tz o 
( % ) = 100[1-{(C abs.- NC abs.) / (PC abs.- NC abs.)}] 
C abs. ; <h'Bryd<D'>x.)l<DW.yt& 
NC abs. : NC ©q&^Jg 
5 PC abs. : PC©P&^Jg 

mmms o %izmm* zih&wwm a c 50 ) stiTotcst, ttm 
fflt b-c, uti-^-t^^^ (x- i ~ 3 ) %mm ufco ^©-fb-s-^N o . ts 
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>100 
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>100 
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>100 



±IB£^ vtzfc-&%)Uftlzi ) mr£&<Dfc&Vdt LTii. I - 9 l , 9 5, 

97, 103, 109, 110, 111, 114, 115, 117, 119* £ 



(»a8« 1 ) 

(m g/ jj y-tjy) 
15 ?51±J&# 2 5 0 

t">7"> mm) 200 
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Xf7 'J >$?V^*->«i7 A 1 0 

-^•gt 4 6 0 m g 

(SSifl 2 ) 

5 mm 

(m g/&l£!l) 
2 5 0 

-fe;i/D-* (ft&ii) 4 0 0 

-mitT^m ( t i-A) i o 
io * x t > m § 

^ff 6 6 5 mg 

m^zm-s^. ]£m\sX&mm.6 6 5 mgcD^m-r*., 
mnm 3 ) 



15 



rS44J&# 0.25 
;i/ 25.75 

7D^7>h22 (i'DD>;7;WD^i'» 7 4. 00 

&m 100.00 

20 rS14J&#£^# y-;i/£S£-bx c ©ili§r#i£ t*d ^ > b 2 2 ©-gpt m*.. 
(§^00 4) 

rS&/&#6 0 mg£^fc££3!jy:&©<k 5 fc^iaf 3 : 
25 6 0mg 

> :/ > 45mg 
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«ISatt-b^n— ^ 35 m g 

# U y K> 1 0 %^*80 4 rag 

7-h';^A*;V/tt+i/^f;i/r>r> 4. 5mg 

^r7'J >K^^*S/«>A 0. 5mg 

*^£> 1 m g 

""St 1 5 0 m g 



^.tM-^V. o^T?S£-*j£N o . H^^aU. S. ^^^(3ii-T 0 d CD J; 
3 LTff ^!pJ^$ 5 O'C-CMlTNo. 1 8 ^ * is a. U . S . & Z ^ {3ii-T„ 
*^WNo. 6 0 ^ y i' a U . S. ^£lW::®L£::^by'>A;*j;i/#3ri'^ 

flE«UT#Sftl 5 0 m g©££#J£f#;f, 0 

(M#J0!l 5 ) 



rSte^^ 8 0 m g 

^>y"> 5 9 m g 

M*£iH£-fe;i/D-* 5 9mg 

^"rT 'J A 2 m g 

""*t 2 0 0 m g 



No. S. Oi^^(;lbtIH:*7f >*7-b;H: 2 0 0 m 

(§^09 6 ) 

?£tt/?£#2 2 5 mg£^t?46gim&©J;o£ma£?- § : 

rS44j&# 2 2 5 m g 
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mmm? u -t k 2 o o o m g 

£-ff 2 2 2 5 m g 

5 ^/pw 2 g©^^Anr^aif So 

7 ) 

TS-t±fi£# 5 0 m g 

t h 'J i7A*;^^y^f ^-k^D-^ 5 0mg 

10 J/Dy7 1.25ml 

$IfS»« 0 • 10ml 

q . V . 

6^ q . v. 

^^TRSiP^-^tt 5 ml 

8 ) 

1 0 0 mg 

isiniis^Hn* iooomi 
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1 . & (I) : 



z 




(I) 



5 (5£«K X«b b* gt&£ ft T^T fcct^TS. J ; Y it - C ( = R 2 ) 

-r 3 -r 4 (r 2 a^^^^s ; R 3 itmmm^. mnm^mr^it 

N — R 5 ; R 4 «7jC^ N W&$tlX^X * «t ^ T ;i/ * ;i/ , g|& £ ftT ^ T <fc ^ T 
;u/r - gJ&^ftT s£> <t ^ T Jl/ — >>l/ j£ ;£ BS^i$ ftT V>T & <tU77;i/ 
; R 5 &7km. Sm^tl-CVNT ct ^TJU*r)l. gg| £ ft T T ct V^ T ;i/ 

afe{ctR 4 ^*ct^R s {ctlSI^-r-5M^M?i:-^fc:^o-r. B&SftT 1>T J: o 

^^sm^^osnaiafis^tj-r) > -s ( = 0) q -r 6 -r 7 (R^tmmm^ 

^feiiN-R 7 ; R 7 (i^ft^ft&3: LT^k^s * ftX V* T i> ct M T JV * ;K 

15 ggi^ftt; ^x <b ct i^t;i/^-;k gj&£ftT^Tfc «t^T;i/3r-;i/£ fc&^m 

^nt^T * ctt^T^*^ ; qttl Jfeli2 Sifct) , - S (=0) q - R 8 
(RUZWmZtlX^Xb&^TJVlrJl^ WWiZtlX V^-C «t V% T - ->K © 

^^nxvA-c cfcv^T;l/^-;l/^fe{i®^l^^^•tv^-c ctv^Tv;^^^;^ ; qfisu 
iafcpia«7ffes) * -p ( = 0) (or 9 ) 2 (R 9 (i^n^n3ia!^bT*^^ 
20 tzteWI&znx^x *» ct^7-;i/*,>i/) > /Nn^WbT^^i^fc&g&^ft-t^ 
X^i^^rDTU-iV; Zfct*^, g&£ftTl^T ct fcfctBgl 
$nt^t i^77;v^;i/ ; z 1 joctr>'Z 3 & -eft -eft 8ft & Lf#^, ^;i/^r 
i/>$ta7JV^-i/>;Z 2 (±#ig^> 7)1* v t;v^-v>, - ch (o 
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H) -> - S-. - SO-, - S O 2 - N -SO 2 NR 10 - N -NR 10 SO 2 -, 
-0-, - NR 1 0 - x - N R 1 0 C 0 — CONR 10 — N - C ( = 0) - 0- . 
-O-C ( = 0) -Ifctt-CO-; R l0 te7km, M&2ftT^T*>ct^T;i/* 

v^T & <fc ^ x 5 ;i/ ;i/ ; R'iilii^nTv^T^Ji^T;^;^ 

Xi>^^^^ U7fr*)l<, mmztix^x i> <fci^>^ U7)i>r-A^ WWkZtiX 

tlX ct^^rDTU- ;V; ptt0~2 ( P = 2 © i; j£ : - Z 1 - Z 2 

- Z 3 - R 1 T-^nsStis ^ft^ftH&o-tMTfc cfcVN) ; ASttfi^tit 

m&^ffom&b utMts-f >^^*v-4f mmfflo 

2. S (I) ®S:-C (Z) =C (X) Y X7jk£tl2>M& AM* Mfc-TZ^r 

3. Y&WmZtlX^Xb&^^rnTV-JVX&lr), iAfD7'J-;^| 

4. X#fcKD* Y#-C ( = R 2 ) - R 3 -R 4 ( R * fcJtK3RjK^ ; 
R 3 tt^^/^^^fe(iN- R 5 ; RMiTkm. gg| $ tlX ^X £ ^ 7)\>*>\t. W. 

tlXUXb &^7^))s*)l< ; R 5 &7km, WWkZtlX^Xb ctV>T;i/dp;i/ s 
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JSSfcttSB 2^13*©^ If ffl»Ho 

y — tiiii^n-c i^x & .ti^-r- dt'j — )vx&zm&®&wM 

7 . Si (I) : 



z 




(I) 



20 XSt b*n^^$fcttIfe$tit^T fc^^T ^ y ; C ( = R 2 ) 
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; R 5 iizK^. g&£*iT ^x <fc v>t;i/*;k M&£ftT J: 

JfeiaR 4 i5iVR s liigt^III?i:-^l;^ot, gg|£ nt <b <fc ^ 
#^##1^ oJl5£S£3tfc>-f ) x -S ( = 0) q -R 6 -R 7 (R 6 lilll? 
$feliN-R 7 ; R 7 &*tl?tl%ll\L LXfcMs WWi £ tlX ^ X <fc ^ 7 ;K 

$nx^T *iJ:^77;^;i/ ; qli l Jfcli2 ^Stit) s - S (=0) q -R 8 
(R'lii^^ftt^T* J;VAT;i/^r;v, g&£ttTiNT$ £ ^ 7 ;i/ -ir ^ ;i/ N g 

E3£pjm^-e&£) , -P ( = 0) (OR 9 ) 2 (R Mi^-ax^ft&Az: bT^km^ 
tu^tD7';-;i/ ; Ztt**, gJ&£*iT^Tfc e fc^T;i/3r;i/$£fc*ggi 

]y>^fcitT;V^r-\y>; Z 2 &#^£\ 7;i/*W>. T;i/>r- b - CH (O 
H) -S-, -SO-, - S O 2 -SO 2 NR 10 - N -NR 10 SO 2 -. 
-0-, — N R 1 0 — . — N R 1 0 C 0 — N - C O N R 1 0 - C (=0) -0-. 
-0-C (=0) - $fctt-CO-; R 10 i*7km. mmZtiX^Xb J:^7;i/* 
;k g&^tiTi^-rfc i^TVi^^K g&£ftT^Tfcck^7;i/*:=:;i/i;*:fct 

;k g&£*i-t & <fc^7;i/>rr;;K g&£*i-ri^T * cfc^7-;i/*-;K g|& 

fiSEi&cF tlXlr^X i> <£ UAfD7 U — ;i/ ; pii 1 ~ 2 ( p = 2 © £ # N & : - z 
1 — Z 2 — Z 3 — R 1 Xm£ ti%>M\£^ ZtlZtimtt^XUXb «tV%) ; AJiiif 
&$tt-C^T*«fcl^#8l^7 i nS& ; : -C (Z) =C (X) YT*^£*l£* 
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*>-t-&*k y#-c ( = r 2 ) - r 3 -r 4 (R 2 &mmmir ; R 3 &mmm? ; 

2 *>cfctfZ 3 frig tK R^^Ii7ir;^fe»), p^lffe^ fro 
L < tt*ixfe©a«3ll«iK:«Fg$na 4 fi*fctt*tie.©*«E«l«o 

a i- & ^ t 1 d jg ^ tc p & -r * m * t g£ ^ ^ * « -r * m * © is h m i m ia « © as 

9. Xfrtf'DJp>>-efet), Y#-C ( = R 2 ) - R 3 -R 4 (R 2 iZMmm* ; 
R 3 &mm ffi* £fz iZN -R* ; R 4 fck*J|U £ tit * <fc l> T )V * g 

15 nx^^xb &\^t )\< * ft ; R 5 it7km, tH$nt^tfe<tu7;i'^;i/, wt& 
v ^ x *> £ v > t ^ * * ;i/ s S tz li R 4 & «k v R 5 li & -T 3 ^ Jjt Jg ? t - «g fc & o t . 
^/u;i/T*$>t». Rt&£ixTu-c ctvw v *-y-y y ;i/T-& t> % g&£*iTiM:fc 

JilMf y ^ v-^K *fcfc*Bll$ftTV^fc .fcVMf y & 3 ft;£©teigfg 7 
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10 12. Z 2 *s#^^. T;i/^l/>^fc{4-0-X-fe^ff^©$BH^7^-Sl 

13. Z 1 43«fc^Z 3 ^^n^-n3efeilLT#^-&^fe«iT;i/^W>T'&D> R 1 

14. z 1 ?k z 2 #7;^u>t^tt-o-t?s^ z 3 ##*s 

15. 5£ (XIIc) : 
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(P\)t 




(XIIc) 



t;i/*;k t;1/^t-;u n ^ £ d 7;i/*;k ^ d t ;i/ -$r ^ ;k t^i/ 

16. m&co&wm 1 5mmm,<D<k'&i®}(D^-( 7^ v ~- 0 

17. li^oiSBff! 7 ii-m i 5 m(Du?j\fr\zmm<Dib<£i®, ^©s^ns 

is. m&<ommm i m~m i 5 m^^rn^izmmo^m, ^cims 

19. m&cD&mm i i 5 mvt^-Ttifrizmmofc'&w, z<DS.&m l & 

20. tt^cD^H^ 7 i 5m0i^-rn^izmm<Dit^m, ^©s^utt 
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2 1 . B92R©ttlBJS 1 JS-SS 6JS:i3«fcVJS2 0«©^"rti*»C83*©-f 

2 2. >^^^-Hf laS^J^^Ji-r 3 fc#>©fii;K©^Bffi 1 ^~ff§ 6 Jg £ £ 
(i^2 0 m<Z>^Ttifi>lzmM<Dfc&V!><?>&zH<> 
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